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What the Morse Taper Really Is 
and How It Was Measured. 

What is known as the “Morse taper” is 

) universally used for the shanks 


now 5s 
oi drills and other tools that it is a mat- 
ter of interest and importance to know 
just what it is. Until recently it was sup- 
posed that it was known just how much 
taper per foot each size of shank or 
Morse taper reamer had, and in our issue 
of November 29, 1884, we published 
drawings of six sizes of Morse taper 
shanks, and gave the taper per foot as fol 
lows: 
No. 1, .604 inch per foot. 


2, .O 
3, .OO! 
4, A5 
5. .625 
6, .634 ~~ si 


Figured drawings for that publication 
were furnished by the Morse Twist Drill 
& Machine Company, and the figures as 
given were believed by all concerned to 
be correct, though the Pratt & Whitney 
Company publish in their catalog a table 
of “dimensions of the P. & W. Co.'s 
reamers for Morse standard taper socket,” 
in which table the No. 1 and No. 3 shanks 
have .605 inch taper per foot, all other 
sizes as given in their table agreeing with 
those given in the table above. 

During a recent visit to the Morse 
Company's establishment, we found that 
they had been recently making a thor- 
ough investigation of this matter, with the 
result of finding that none of the previ 
ously determined figures were right, and 
that the tapers are in reality as given in 
Table No. 2, which, as will be seen, agrees 
neither with their own previous figures 
nor with those of the Pratt & Whitney 
Company. 

The reason for this seemingly anomal- 
ous condition of affairs is to be found in 
the facts that the business of the Morse 
Company was started about 1864, when 
such means as are now common for pro- 
ducing accurate work, and for accurately 
measuring it when made, were not in 
existence. About 1871, however, a set of 
plug and ring gages were made in the 
Morse shops, which represented as nearly 
as possible the taper shanks then being 
made. Two sets of these gages were made 
—one for use in the shop, and the other 


A A A 


& A A 


kept under lock and key and used only as 
reference gages. 

These plugs have, since that time, been 
the real standards for the Morse taper 
shanks, and that standard has not been 
departed from. The recent measurements 
have been made to determine their real 


taper per foot. Made before the days of 
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size. When tried in the ring with a very 
light streak of Prussian blue upon them 
they both seemed to fit the ring accurately 
and to give every indication of being an 
excellent job lLlowever, by the refined 
methods of testing adopted, these two 
plugs were clearly shown to differ from 


each other, and to be neither precisely 
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also ground immediately after hardening 
(in a lathe with emery-wheel attachment) 
they are now found to be not precisely 
round, true and uniform, though they 
stand the usual tests for such work very 
well 

The writer examined two of these orig 
inal plugs—one made for the shop, and 


the other the reference plug for the same 
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tapers is shown by the accompanying re- 
production of a working drawing of it, 
onsist of a cast frame \ to the 
t « vhicl secured two hardened 


rround steel plates or straight-edges 
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with slotted holes, which allow them to 
be adjusted to or from each other, or to 
any desired angle or taper. The space be- 
tween them is entirely unobstructed, and 
when placed on the bench in front of a 
that a 
between 


window, so strong light shines 


through them, the slightest 
opening between the straight-edges and 
a taper plug placed between them is made 
very apparent by the line of light that 
shows through. 

At B is a bar adapted to be fastened 
to the frame A at @, and the bar is pro- 
vided with a T-slot, as shown, by means 
of which steel disks, such as are shown at 
(, are fastened to it; and when two such 
disks are placed upon the bar, and the 
the the 


straight-edges D D and the disks are in 


bar is in place upon frame, 


the same plane. Having set the pieces 


t | TD bes | Zed ML 
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justified that the exact taper per foot is 
now known and is given in the table. 
The table also gives other dimensions of 
the Morse taper shanks, and, in fact, 
gives full information regarding them. 


i. # 
Eight-Foot Radial Drilking Machine. 


We give on the next page an engraving 
of a radial drilling machine made to drill 
to the center of a 16-foot circle. 

The machine is of the stationary column 
type, having a saddle fitted to a guide, 
which is supported upon pivots at top and 
bottom and rests upon 34 steel balls 1-inch 
diameter. 
arc shown, which passes through the col- 
umn, turns with the guide, and can be 
locked in any desired position, to give the 
drilling 


Attached to this guide is the 


required lateral rigidity when 
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GAGE FOR MEASURING TAPERS 


D D to fit a taper plug, two suitable disks 
of different sizes are then placed upon the 
bar B, and adjusted upon it until they are 
each in contact with both of the straight- 
edges. The disks are ground true out- 
side and to known diameters, so that a 
vernier caliper passed over outside of both 
of them as they remain fixed upon the bar, 
enables their true center-to-center 
tance to be determined, and from this and 
their known diameters the taper per foot 
represented by the opening between the 
straight-edges is readily determined by 
calculation. The reverse of this operation 
will, of one to the 
straight-edges to any desired taper. 
Extreme care was taken in arriving at 
tl measurements given, and two careful 
experts measured each plug on two sep- 
arate days, each man working independ- 
ently of the other, and making all his own 
adjustments and measurements. The re- 
sults of the four measurements of each 
plug agreed exactly; so that the belief is 


dis- 


course, enable set 


horizontally, or at an angle as shown by 
the engraving. 

The arm has a vertical movement by 
power of 84 inches, and when in its high- 
est position the end of spindle is 10 feet 
from the base. The spindle has 15-inch 
traverse, quick return, and is counter- 
balanced. Base is 169 x 73% inches, 7% 
inches deep, and the shipping weight of 
the tool is 22,500 pounds. It was built by 
the W. H. Warren Machine Tool Works, 
98-100 Beacon street, Worcester, Mass. 

A A A 

The managers of the Rhode 
State Fair are arranging for a race of 
horseless carriages and motocycles to be 
run on the Narragansett race course at 
Providence. Prizes to the amount of 
$5,000 will be awarded the successful com- 
petitors. The fair will be held Septem- 
ber 7-11, and the rules and conditions that 
will govern have not yet been fully de- 
cided. The Rhode Island State Fair As- 
sociation will manage the affair, and it is 
expected there will be a number of entries. 


Island 
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Gas Engine Ignition. 


BY W. H. BOOTH. 


In the very early days of the gas engine, 
the ignition of the explosive charge was 
performed by the indrawing action of the 
piston. A valve opened, there was less 
than atmospheric pressure in the cylinder 
because of the resistance of the gas and 
air indraft passages. Outside the cylin- 
der was a flame, and. when the ignition 
slide opened, the flame was carried into 
the cylinder with the rush of air. Then 
there the original Otto 
which employed a slide valve with a flame 
carried from an outside burner and com- 
municated to the explosive mixture in the 
cylinder, the small carried flame keeping 
alight for the short period necessary for 
the valve to travel the minute 
between shutting off communication with 
the outside and opening communication 
with the inside of the cylinder. These 
valves were strictly on a time basis, and 
up to quite recent years even the Otto 
cycle engine has been made with a slide 
igniter. These valves were always be- 
coming cut and scored by the hard carbon 
which formed on them, and the Otto peo- 
ple did a tremendous trade in facing-up 
valves and renewals. Our own engine 
had a couple of valves which were always 
on the move to and fro. 

It was this heavy expense that led up to 
the ignition tube. This, as 
knows, is simply a thick piece of tube 
about a quarter inch bore and nine inches 
long, or thereabouts. It is kept hot by a 
Bunsen flame inside an asbestos-lined 
chimney, and it causes the charge in the 
cylinder to explode at the proper time be- 
cause the compressed explosive portion 
reaches the hot part of the tube at the 
right moment. It is easy to see how 
the regulation as to the exact point of 
time for ignition depends upon the length 
of tube, the ratio of compression and the 
heat of the Bunsen flame. Of course, 
the upper end of the tube contains burnt- 
out gas, the residue of old explosions; 
and this residual gas is compressed to the 
upper end of the tube, and allows the ex- 
plosive gases to enter as far as the heated 
portion. The difficulty as to exact tim- 
ing has, however, led to the use of so- 
called “timing valves,’ opened by a tap- 
pet and letting in the compressed gases 
to the hot tube just when required, so 
insuring explosion at the right moment. 
The original tubes used were of plain iron. 
They did not last long and were cheap. 
The heat inside and out oxidized them 
rapidly, and they usually ended by a split. 
All kinds of material have been tried for 
tubes to make them durable, and, so far 
as I can learn, only two are now in use. 
One I have tried, and I am about to try 
the other type. The two tubes are of very 
different material; one is metallic, the 
other mineral. The latter is of a white 
color; has a brilliant white, pearly, glossy 
fracture, like the finest porcelain, which 


was engine, 


distance 


everyone 
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indeed it much resembles. These tubes 
are made by the Indestructible Ignition 
Tube Co., of Queen Victoria street, Lon- 
don, and cost nearly two dollars each, 
but they will last one, two, or I believe 
even three years, often failing by being 
hit accidentally, for they are very brittle. 
An ordinary tube measures a quarter of 
an inch inside by nine-sixteenths outside 
diameter. The composition is, I am in- 
formed, a secret, but they have the appear- 
ance of being made of some porcelain- 
like material. They require careful hand- 
ling. 

The other tubes—the metal 
said to contain silver, but I should say 
this is due simply to their white and semi- 
silvery appearance. Apparently, they are 
an alloy of iron, but are not quite so hard, 
as they can be cut without difficulty with 
one cut little 
More probably the 


ones—are 


a penknife—that is, can 
shavings off them. 
alloy is one containing chromium. These 
tubes are long-lived; I have had them in 
a year without failure, and probably they 
will last longer. They will bend under 
the influence of the heat until they touch 
the sides of the asbestos-lined chimney 
or muffle, but you cannot break them by 
an accidental knock, and I do not know 
by whom they are made, unless it is the 
Stockport Engine Co. They cost the same 
as the porcelain tubes, and appear quite 
free from all tendency to oxidation, 
though I have known them fail by a split 
which is not visible on the cold tube. 

The introduction of these non-oxodiz- 
able tubes has been a great boon to users 
of gas engines. Their high price (7s. 6d.), 
or nearly $2 is evidence of their superior- 
ity over plain iron tubes, which would 
fail at all sorts of inconvenient times, and 
could not be replaced and heated to work- 
ing point under several minutes. 

It is only of late that my attention has 
been more particularly directed to the 
methods of ignition in gas engines, and 
this may account for my knowing so little 
of the makers of the durable classes of 
tubes, which so far as I know, number 
two only. It is usually difficult to get in- 
formation as to the composition of appli- 
The making of the 
tubes is doubtless easy enough when the 
but has, I 
volved considerable expense in experi- 


ances of this nature. 


way is known, believe, in- 
menting. 


A A A 


Load on Ball Bearings. 


Mr. Jas. A. Morton, an engineer who 
has had much to do with ball bearings 
and is now connected with the Ball Bear- 
ing Co., of Boston, states that in his 
opinion no very closely defined rules can 
be given for proper loading of balls: but, 
speaking roughly, he would load a bear- 
ing with 10 to 15 pounds per ball where 
the balls are 4, to | inch diameter, and 
balls 14 inch diameter may carry 20 to 30 
pounds at moderate speeds and where 
the bearing is properly constructed. 
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Fly-Wheel Construction. 

The repeated accidents with fly-wheels 
have caused renewed attention to be given 
to the construction of fly-wheel joints 
Mr. H. M. Lane, of the Lane & Bodley 
Co., of Cincinnati, has called our atten- 
tion to one error which is very often— 
perhaps usually—made in estimating the 
strength of the usual construction of joint 
with shrunk-on rings. 

The usual method of estimating the 
strength of such a joint is to consider the 
net section to be that shown in section 
BB, Fig. 1, which is the section of the 
rim through the joint. Mr. Lane points 
out, however, that this is not the weakest 
section. The weakest section is in reality 
that on the line A A, or in reality a little 
less even than this, as it is not to be ex- 
pected that a wheel would give way on 
this line, but that the fracture should ex- 
tend downward on a line like CC. The 
section at this point is materially smaller 
than the one usually figured on, as will 
be seen by comparing the two sections. 
Moreover, this point is where the central 
lug joins the body of the rim and where 
the strain is concentrated. This is where 
the prudent designer would like to get a 
little extra metal, but it is just where he 
cannot do it. 

Our large engraving, Fig. 2, shows a 
form of joint which Mr. Lane is applying 
to a wheel of 30 feet diameter, now under 
construction. The joint is a simple flanged 
and bolted affair, as will be fully apparent 
from the engraving. It is known 
that, from the point of view of strength 
cut out 


well 


alone, standard screw threads 
more metal from the bolt than is desir- 
able. In the present case the question of 
strength is paramount, and consequently 
the bolts are cut with a thread of fine pitch 
standard—the threads 
being six per inch. This fine thread ha 
the further effect of making the nuts les 


rather than used 


likely to work loose. 

A flange is carried around the periphery 
of the wheel for the purpose of covering 
up the joint flanges and avoiding danger 
from their projection outside the rim. 

There are some other interesting points 
of construction connected with this wheel 
There is, of course, no reason why cored 
holes for the rim-flange bolts do not ful 
fill all requirements; but in work of this 
size, cored holes cannot be depended 
upon to match properly without undue 
clearance. To meet this, Mr. Lane adopts 
the very ingenious expedient of making 
his holes oblong- the longer axes of the 
holes being at right angles to one another. 
The holes are also tapered with the small 
ends toward the bolt head or nut, as the 
case may be. The construction is shown 
clearly in the detail of the coring, and its 
effect is plainly to insure that the bolts 
shall go through with little or no chip- 
ping of the holes, and at the same time 
give an effective bearing surface to the 
bolt heads and nuts. 
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Another feature, which is not shown in 
the drawing, relates to the foundry work, 
and is intended to secure uniform length 
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FLY-WHEEL JOINT WITH SHRUNK-ON 
RING 
of the cast, regardless 
shrinking or swelling of the pattern, or 


The joint 


segments as 


other disturbing influences. 
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faces of the flanges are not determined by 
the ends of the pattern, which ends are, 
in fact, core prints. The core for the bolt 
holes also makes this end face, and the 
cores for the two ends are placed in posi- 
tion in the sand by a positive gage, which, 
being independent of disturbing condi- 
tions, that the shall be 
placed at a uniform distance apart. This 
insures uniformity of length in the seg- 


insures cores 


ments, and reduces the machine work on 
the joints to a minimum. 

A A A 
the peculiarities of 


One of our foreign 


exchanges is the fact that it is almost al- 






30-FOOT FLY-WHEEL FOR 32x 72 INCH 


ways a difficult matter to find the address 


some 
In 


this country it is the custom to print the 


of their publication offices, and in 


cases practically impossible to do so. 


the publishers prominently on 


In 


address of 


public journals. other countries it 


seems to be the custom to print them, if 
at all, in such an obscure corner as to 
make them almost undiscoverable. For 


instance, we have just looked in vain for 


“Zeitschriitt Ve 


reines Deutscher Ingenieuse,”’ which is the 


the address of the des 


leading engineering journal of Germany, 


1 1, 


Enclis 
‘nglish 


and journals are little better in 
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Bicycle Tools—XXIV. 


HUB DRILLING. 


The St. Nicholas Factory, Chicago, has 
often been mentioned as very original in 
its equipment. While many of the home- 
made special tools at the St. Nicholas are 
by no means to be regarded as models of 
machine construction, every original St. 
Nicholas tool design shows a full realiza- 
tion of the demands of the problem, and 
all of the special tools are worthy of notice 
as being strictly in the line of economical 


5-495 


f 


It 


is obvious that, supposing the multiple- 


chine may consist of an assemblage 


Stover hub driller shown in Fig. 152. 
spindle machine has, say, nine spindles, 
nine single spindles could drill the same 
number of hubs per day, theoretically. 
In practice the nine single-spindle drillers 


would, however, be found to do the most 


work; because in case of failure of any 
one of the closely assembled drills, all 
must stand still while the one is made 
good. In case of the separated spindles 


the failure of one of nine does not affect 














production simple single-spindle drillers like the 
In the case of any series of operations the other eight, which can go on with 
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ROLLING-MILL ENGINE. WEIGHT,85 TONS. BY LANE & BODLEY CO, CINCINNATI, O 
to be performed on a single piece there — their drilling while the ninth is restored to 
are two general methods of procedure working condition. There is also another 
by one method all of the tool spindles important consideration in favor of the 
are grouped so as to either simultaneously separated spindle plan; the close spindl 
or successively operate on the same piece; machine 1 n every sense of tl word, 
by the other method the tool spindles — special; it can do but the one thing, and 


are widely separated, the machine fram nust stand still when it has not that par 
being either extended or divided into sep- ticular work to do. In the case of separ 
arate units, so as to carry the tool spindles ited tool spindles the framing iv be 
in what are in effect separate machines, easily such to accommodate fixtures 
so far independent in their action that one ir various jobs, so that the machines will 
spindle may stand still without interfering turn of ork as rapidly and cheaply as 
with the operation of the others. Thus the strictly special machine, and at the 
in the spoke-hole drilling problem all of | same time have the very great ntag 

the drill spindles may be closely grouped of being able to do anything whatever 
in one n ne, or the hub-drilling ma wit] mit pacit 








496-6 


3ut in order to make the separated 
spindle machines economical, they must 
not require an attendant for each one; 
they must be automatic so far as the 
closely grouped spindle machine is auto- 
matic, and, commonly, one step or two 
steps farther. The multiple-spindle hub 
driller can economically have a hand- 


feed for drilling and a hand-indexed hub 


~ Qa 
3 , he 
: ’ 
‘ a 


4“ ! 
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i 
Ss > ee 


paren) 
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ca 


. 1533. A BANK OF 
fixture; the hand is there, and may as well 
work as be idle; but in the case of the 
separated spindles the attendant is put 
in charge of as many machines as he can 
keep full of work, the hubs, for example, 
requiring to be put into the drilling fix- 
tures by hand, and to be taken out by 
hand, but neither the drill feed nor the 
hub indexing can be hand operations, be- 
cause the workman must be attending 
another machine while the drilling is done 
in the one just made ready for work. 
Hence, the separated spindle machines 
must be automatic in drill-feeding and 
hub-indexing operations. 

In general terms the separated spindle 
plan is to be preferred when the automatic 
operations are duplications, so that they 
can be performed by single-spindle ma- 
chines without changing the piece from 
one fixture to another. Where the opera- 
tions on a piece, say a sewing-machine 
bed plate, for instance, require milling, 
boring, drilling and tapping spindles, 
then the case is different, as it is far better 
to finish a piece at one setting if it is pos- 
sible to do so. Every changing of a piece 
of work from one fixture to another in- 
volves the possibility of a misplacement, 
and it is found economical to make auto- 
matic machines with grouped spindles 
and traveling work-carrying fixtures—in 
many cases very costly and elaborate pro- 
ductions—rather than to hazard spoiled 
work by change from one fixture to an- 
other. | 

Influenced by the foregoing considera- 
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its small 


and 


made 


Nicholas 


automatic 


the St. 
drillers with 

matic fixture indexing, and placed simi- 
lar machines in banks of five, as shown in 
Fig. 153, with a common horizontal driv- 
ing shaft in the rear which drives all the 
vertical drill spindles with two-step cones, 
and quarter twist belts which are thrown 
off the cones to stop the drill spindles. 


tions, 


feeds auto- 
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HUB DRILLERS. 








Fig. 144. ST 
A round belt leads from a cone on each 
drill spindle to its vertical worm shaft 
cone, which drives a worm gear keyed on 
the cam shaft, the cam shaft being, of 
course, fitted with cams to give the drill- 
spindle feed and return, and the work-in- 
The St. Nicholas shops 
have several of these five-spindle banks 


dexing action. 


of independent single-spindle automatic 


NICHOLAS SPECIAL 
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drilling machines, which are variously 


equipped with fixtures for drilling cycle 
hubs and many other pieces. The en- 
gravings are on a large scale and the in- 
terested designer can easily pick out the 
details by inspection. It is not necessary 
to go into minute detailed description; a 
wink is as good as a nod to a blind horse; 
and the tool-maker who is not interested 
in automatic drillers would certainly skip 
the details if here given, while the tool- 
maker who is directly in the line would 
probably prefer to introduce details of his 
own devising. It is enough to give such 
text and such engravings of successful 
practice as will make the technical reader 
fully aware of general methods and their 
advantages, and also give him precedent. 
Minor details are commonly special to the 
individual job, and hence not of general 
value. The St. Nicholas drillers 
cheap and effective; they are also banked 
in accordance with the late practice in all 
lines of manufacture. The harvester and 
threshing machine shops bank their drill- 
ers in long lines of machines set on one 
bed plate, so that one man may attend ten 
or fifteen spindles with automatic feeds, 
sometimes fitted auto-returns and 
knock-off actions also, so that the drill 
comes up out of the work and stops, 
leaving nothing for the workman to do 
except to take the drilled piece out of the 
fixture, put an undrilled piece in its place 


are 


with 


+ oP 
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and start the drill feed—all of which helps 
towards selling a reaping machine to the 
farmer for $75 or $80, which would cost 
$300 or $400 if made one at a time, by job 
shop methods and day prices. 

The disk-driven Barnes driller also is 
often used to drill cycle hub spoke holes, 
and can get around the circle in lively 
its high-speed steady-run- 


fashion with 
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ning spindle, driven with just sufficient 
friction to drive a drill cut stiff, and yet 
not with power enough to break it. 

The cups and cones which together 
constitute the ball track are made on the 
screw machine only, or in some cases are 
made on the screw machine and refinished 
in the engine lathe, the cone being quite 
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of a piece held in the chuck, so that the 
thread can be made on the bush or sleeve, 
and the the 
reamed to arbor 


inside of 
the 


and 
the 
threaded sleeve is cut off the chuck-held 


sleey e bored 


taper before 
bar. The sleeve should be made exactly 
the right outside thread diameter. After 


the sleeve is cut off, it has a saw-cut put 





SOME 


often so tfeated to bring the outside true 
the thread. A 
times it is sure 


with inside good 
that a 


arbor is 


many 


not very piece 


turned up on a threaded any 
more nearly true aiter turning than be 
fore, and a piece screwed on a threaded 
arbor up to a shoulder can never be de 
pended upon to run true with the thread, 
unless the shoulder of the piece is first 
made true with the thread. So far as ob 
served, the practice is to run the cone up 
on a shouldered arbor, both in returning 
and in case-hardening— 


even at the Lozier shops the cones were 


grinding after 


run up to a shoulder on the threaded nose 
of the work spindle of the cone-grinding 
machine. I do not know what had been 
previously done to square this shoulder 
with the internal thread of the ball cone, 
but I much doubt the perfect truth of any 
work done on a solid-threaded arbor 
when screwed up hard against the arbor 
I was never able to obtain any 
that and I 


To bring the 


shoulder. 


true work by method, have 


tried it a great many times. 
internally-threaded piece 
thread 


outside of an 
true with the 
I know of no method except that employ- 


abs« lutely true— 


ing a split-threaded sleeve on a taper 


arbor. The sleeve is split on one side, one 
through. The 


that is, 


must be 


end 


cut clear sleeve 


made in the air; on the free 
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arbor has a 

With ordi 
article to be 
light 


through one side, and the 
stud in it to fit the saw-cut 
the 


be securely held by a 


nary spindle tapers, 


turned can 
blow of a wooden mallet on the end of the 
Work done on a split sleeve and 
this 


arbor. 
taper arbor rig of sort is as nearly 
true as the tools are, because the work is 
not canted to one side or the other by a 
shoulder out of true with the thread 

Fig. 156 shows the Liberty hub special 
Rockaway, N. J., 
straight-spoke hub which 
the 


machine tools in the 


two-spindle driller, 
and the 


this little 


shops, 


1S drilled on trap one of 
two solitary special 


Liberty shops at the 


LIBERTY 


1-405 
them. The angles of these spoke holes 
are such as to permit the drilling of two 


holes at once with the two round belt 


driven drill spindles, which are not in line 


with each other. The one-hand feed lever 
operates both spindles at once. 
HvuGH DOLNAR 
a a 7 
The Mobility of Molecules of Cast 
Iron. 


There has been a general impression 


shocks render cast iron 
ut experiment establishes the op- 

posite. A thousa 

iron of all grades show that iron is mate- 


ngthened by 


nd tests of bars of cast 
shocks 


repe ated 


castings—as, tor instance, 


car wheels—increases their strength by 
relieving cooling strains; but the mole- 
cules of cast iron are also capable of 


and they can 


the 


movement without heating, 
thus rearrange themselves and reliev: 
overcrowding near the surface of the cast- 
ing. A molecular annealing may be a 
complished at ordinary temperatures, re- 
the 


; ) ! . ] 
as does annealing by slow cooling 


leasing the strains in castings, pre 


cisely 
in hot pits or ovens. 
In 1883 the writer noticed that chilled 


car wheels usually cracked when nearly 


all; but nothing resulted 
the 1894 a 


new, if at from 


this observation at time. In 


large number of “transverse test bars,” I 
inch square and 15 inches long, had ac 
cumulated in the foundry of Wm. Sellers 
& Co., and to clean them they were 
thrown into a tumbling barrel and 
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knocked about fe several hours When 
those test bars were broken in the trans 

e testing machine, the tabulated rec 
ord showed that their average strength 
was c iderably higher than was usual 
with similar iron mixtures. A card pat 
tern was then made, molding twelve test 


bars at a time, and pouring all by on 


runner Six of these bars were tumbled 
while the other six were merely cleaned 
with wire brush Upon testing the 
bars all of those which had been tumbled 
or about ur hours were stronger by 
et \ in It M 
1 | ». we. oD g« 
Pa 
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from 10 to 15 per cent. than those which 
had Repeated tests 
gave the same results. Round test bars 


not been tumbled. 
were tried instead of the square ones, and 
still the same fact appeared. 

These another 
test, Six 
were given 3,000 taps upon one end of 
All the bars 
strength 


suggested 
out. 


revelations 
which was carried bars 
each with a hand hammer. 


so treated showed a gain of 
equivalent to that shown by the tumbled 
bars. 

Here was a new revelation, suggesting 
the possibility of annealing castings at 
ordinary temperatures by means of this 
molecular mobility. For years we have 
been actually doing it unconsciously by 
tumbling castings in a barrel with a very 
different purpose in view. 

The fact was brought out incidentally 
that shrinkage strains exist in small cast- 
ings as well as in large ones. Even in 
bars of uniform section, such as the 1-inch 
test bars, the weakening by cooling strains 
is sometimes as much as 10 per cent. of 
the ultimate stress. Tests of %4-inch bars 
showed that they are subject to the same 
law 

The extent of the influence of this mole- 


cold 


depends to a certain extent upon the num- 


cular annealing by vibration when 
ber and force of the blows, and still more 
upon the grade of iron. Greater relative 


difference is found in hard mixtures or 
strong iron than in soft mixtures or weak 
iron; also, it is greater in I-inch bars than 
14-inch bars, and somewhat greater in 


in 
2-inch than in 1-inch bars. 

lor impact tests a machine was used 
consisting of a frame marked in inches, 
and a wedge-shaped weight, adapted to 
the size of the pieces to be tested, which 
was raised any desired number of inches 
ind then allowed to drop free upon the 
center of the test bar, the supports being 
12 inches apart. A 14-pound weight was 
used for the 1-inch bars. 

Such machines have long been used, 
and car wheels are accepted or condemned 
upon their evidence. It has been believed 
that each blow of the drop weakens the 
casting, and that the final blow merely 
shows the residual cohesion. In the case 
of a thoroughly annealed car wheel this 
may be correct; but as applied to impact 
testing machines upon an unannealed bar, 
it is absolutely fallacious. The impact 
machine itself becomes a means of molec- 
and 


ularly annealing strengthening the 


test bars 


Six I-inch test bars, cleaned 


square 
with the wire brush, 
first blow by the weight from a sufficient 


height for that purpose. Six companion 


bars were then given from 10 to 50 blows 
each by the same weight falling one-hali 


the distance. The weight was then drop 


ped upon each bar from the height at 
which the first six were broken, and not 


one broke Several blows, and in one 


case fiiteen, from the same height were 


required to break the bars. In another 


were broken at the 
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case the weight was dropped once from 
the former height, and then raised by suc- 
cessive inches until four more blows, each 
one inch higher than the last, had been 
given. 

In the test of the molecularly annealed 
bars from the tumbling barrel, a blow that 
would break the unannealed bars the first 
time would require to be repeated from 
five to twenty times to break the tumbled 
companion bars. By light 
blows with the drop weight, the bars 
could be strengthened to equal those that 


successive 


were tumbled. 

The experiments here related are a part 
of the daily records of metallurgical work 
at the foundry of William Sellers & Com- 
and the aggregate number is very 
fully 


pany, 
large, and all the tests corroborate 
the statements here made. 

The molecular annealing of cold cast 
iron by successive slight shocks of course 
differs from annealing by heat in that it 
cannot change the condition of carbon in 
the casting, or alter its chemical constitu- 
tion in any way. 

A few practical 
from the 
Hammer frames, housings for rolls, cast- 


deductions may be 


drawn observations made. 
iron mortars or guns, and similar castings, 
which are to be subjected to severe blows 
should 
tested to anything approaching the full 
The mole- 


or strains, never be suddenly 
severity of intended service. 
cules of cast iron rearrange themselves 
under few shocks, so that it is practicable 
to molecularly anneal such castings cold. 
Pulleys and most other castings are in 
everyday service subject to this annealing 
process, and old castings are therefore 
more reliavie than new ones, unless they 
have been misused. It is not impossible 
that the same law applies to steel castings, 
and that in testing new guns each small 
preliminary charge enables the gun to 
relieve itself of internal strains, and event- 
ually to stand shocks which would have 
at first destroyed it. 

The tabulated tests have been selected 
from the daily records of 
made at the machine-tool works of Will- 
iam Sellers & Co., Incorporated, Phila- 


experiments 


delphia. 

In Table I, the left-hand columns show 
the breaking strain and deflection of test 
bars of different kinds of cast iron, cleaned 
in the ordinary manner with a wire brush. 
The right-hand columns show the tests 
of companion bars, cast from the same 
runner, molecularly annealed by being 
subjected to shocks in the tumbling bar- 
rel, or by tapping on one end with a light 
noted under 


hammer, as *Remarks;” 


also, a few tests made with round bars 


1'4 inches in diameter, cast on end. 


Table II gives a few of the tests with 


I-inch bars, made upon the new impact 


testing machine, using a 14-pound weight. 
The tests marked Arepresent bars cleaned 
with a brush, and those marked B, com- 
lee ul ] ‘ 1 le : 
molecularly annealed in the 


panion bars, 


manner described: 


May 14, 1896. 


TABLE I—TRANSVERSE STRENGTH. 


! 





Molec- 
Unannealed. ularly 
Annealed. 
| : Remarks 
e.-|8 .18.«! S. 
Esa | ae | SaS/| 2% 
“ge |/08 | #3e!] oa 
$53 /23 | $53| 22 
Beh | Ba | RNA) oF 
2350 13 2850 14 Close grain. 
2025 12 2300 14 Open 
2125 13 2275 -14 = 
2275 13 2400 14 = 
2525 14 2850 15 Close 
2175 .13 2500 -15 | Open 
2100 +13 2375 14 ir 
2025 12 23x 14 ‘to 
2775 a 2900 15 Close a E 
2150 = a 13 Ham’red on end of bar. 
2550 I 2925 15 : 
soD0 me a on ; Round bars 1% in, dia, 
3000 3150 Ham’red on end of bar, 
2150 2450 . Round bars 1% in. dia 
2100 13 2425 15 Open grain : 
2100 2400 | .- Round bars 1 1n. dia 
2050 12 2400 14 Open grain 
2875 14 3100 15 |Close “ 
2175 13 2500 1 Open 
2150 13 2350 13 aia 
2675 1 3000 74 |Close * 
75 14 33x 15 aie 
TaBLeE II—IMpaAct. 


A. 1 blow of 14-pound weight falling 13 inches 
broke the bar. Open grain. 

B. 8 blows of 14-pound weight falling 13 
broke the bar. Open grain i 

A. 2 blows of 14-pound weight falling 14 inches 
broke the bar. Open grain, : 

B. 9 blows of 14-pound weight falling 14 inches 
broke the bar. Open grain. 

A. 2 blows of 14-pound weight falling 14 inches 
broke the bar. Open grain : 

B. 14 blows of 14-pound weight falling 14 inc hes 
broke the bar. Open grain. : 

A. 2 blows of 14-pound weight falling 15 inches 
broke the bar. Open grain ; 

B. 15 blows of 15-pound weight falling 15 inches 
broke the bar. Open grain. 

A. 3 blows of 14-pound weight falling 15 inches 
broke the bar. Open grain 

B. 8 blows of 14-pound weight falling 1s 
broke the bar. Open grain. ; 

A. 2 blows of 14-pound weight falling 15 inches 
broke the bar. Open grain 

B. 7 blows of 14-pound weight falling 15 inc hes 
broke the bar. Open grain 

A. 3 blows of 14-pound weight falling 13 
broke the bar. Close grain 

B. 4 blows of 14-pound weight falling 15 inches 
broke the bar. Close grain 

A 2 blows of 14-pound weight falling 13 
broke the bar. Close grain 

B. 1o blows at 13 inches, 5 at 15 inches, 5 at 17 
inches, 3 at 18 inches, broke the bar, Close 
grain : 

A. 1 blow of 14-pound weight falling 14 inches 
broke the bar Open grain. 

Bb. 20 blows at 13 inches and 3 blows at 
broke the bar. Open grain 

A. 3 blows of 14-pound weight falling 13 inches 
broke the bar. Close grain ' 

B. 15 blows of 14-pound weight falling 14 inches 
broke the bar. Close grain 

A. 8 blows of 14-pound weight falling 1 
broke the bar. Close grain 

B. 50 blows at 12 inches and 10 blows at 
to break the bar 

NOTE.—The last bar, after withstanding these 
blows, was broken upon the transverse testing 
machine at a strain of 2,975 pounds 


inches 


inches 


ches 


inches 


4 inches 


2 inches 


15 failed 


Throughout the paper the hypothesis 
of the mobility of the molecules of cast 
iron has been adopted; it is, of course, 
possible that the theory may not be cor- 
rect, but the tentative propounding of a 
probable hypothesis often leads to the 
establishing or the disproving of the the- 
ory, and thus adds to our stock of positive 


knowledge. 


A A A 
M. Maudon, of Paris, engineer with 
Fenwick Bros., has returned home after 


placing several good orders here for tools. 
He states that the Pratt & Whitney Co. 


are to make metric taps and dies for 


French trade. and that it is expected that 
I 
increasing demand for 


there will be an 


them. 
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Laundry Machinery and the Latest 
Laundry Machines. 


Probably next to the steam engine itself 


the machinist is more interested in pumps 
than in any other single line of machinery, 
and rightly so, for probably no line of ma- 
chinery has employed so much ingenuity 
in its development and has developed into 
a greater variety of forms than the pump 
for water. And yet the raising of water 
when reduced to its lowest terms, is one 
of the simplest of operations; far more 
simple, for instance, than the operation, 
for which the pump furnishes the most 
essential requisite, of cleansing linen and 
putting it into attractive condition for the 


use of civilized humanity. Few of the re- 








finements of modern life are more all-per- 
vading than the modern laundry, which 
dominates especially the bath, the table, 


the bed-chamber, and is the 


l 


supreme in 
the 
There is then, upon the face of it, a strong 


personal adornment of individual 


presumption that in the complete line of 


modern laundry machinery much may be 
and an 


found of interest to the mechanic, 


acquaintance with the subject fully sus- 
tains the presumption 
A catalog or 


list of the machinery em- 


ployed in a modern laundry shows a 


great variety of apparatus, and gives evi- 
and 
pro 


KNOW edge Ol 


yf inventive 


dence of a wide range 


constructive talent employed in its 


duction From personal 


the development of laundry machinery, 


we know that son yf the apparent 


it 
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simplest machines have cost a vast amount 
of experimenting, and are the survivals 
of many and 
machines 


failures 
the sufficiently 
complicated and elaborate to challenge 
the admiration of the most advanced me- 


discouragements. 


Some of are 


chanic. 

A collar goes to the laundry around the 
corner and comes back to us in spotless 
purity, in perfect whiteness or with the 
faintest tinge of blue, with the finish of the 
surface, the shape and the stiffness all 
perfection—a result in its completeness 
absolutely unattainable by the time-hon- 
ored hand laundress—and it costs at the 
Saying nothing of the 
the 


cents. 
the 


most two 


filtering of water and chemical 
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analysis of it, rejecting as especially fatal 


all traces of iron, of the chemical investi 


gation of soap and bleach and _ starch 


and bluing, and of the mechanical opera 


tions, each with its special apparatus, ot 


washing, rinsing, bluing, starching, dry 


ing, in centrifugal machines and then in 
the dry room, and the dampening of thx 
collar again before ironing, the simpl 


operation of ironing the flat collar is 
worth calling attention to 

The operation is simple enough Che 
collar 1s passed between a hot, polished 
iron roll and a cloth-covered roll, and it 
comes out all right For this simple op 
eration there are a wide variety ol mn 
chines with a great range ot capacity and 
ethcienc, here is one machine now at 
least twenty yea! 1 n the « 1 


factories of Troy and in the great laun 


lar oc 


dries of the cities, whose price is up 


in the thousands and which will iron 
14,000 collars per day 

There are two hot rolls in the machine, 
“clothed” hot 


rolls must be of the closest-grained iron 


and also two rolls he 
and absolutely without a flaw or a sugges 


tion of sponginess. In the building of 
these machines we have known the rolls 
rejected for astonishingly minute defects 


The 


polished, and before use they 


of surface. rolls must be highly 
must be 


waxed, the trick of which operation it is 
The 


burner, 


not given to every one to acquire 
roll is heated by a special 


y 
Rad 


which has itself been the subject of much 





study and experiment. There are a series 
of jets about 1 inch ipart, and thx everal 
flames are an inch or so in height. The 
air 1s supplied to the burner by a blower 
and is mixed with the gas in the central 
tube before emerging, and the air is also 
supplied to the jet externally alter it 
emerge | ( ilves require manipu 
tion to adjust the jets to periect com 
bustion | to secure the ri eat for 
the ro 
| othed or dru between 
vl nd the hot roll the passes 
erv different thi rot t hot roll 
Sy enmniena Gre in iron open-ended 
cy ide bout 15 11 he nd t¢ ind 
1 ted by two piders 
iponal \ | evlindet tu d 
7 ? hie 1 ? 1 e 
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tool-marks upon it. It then goes to a 


rubber factory and is covered with elastic 
rubber of a certain standard of hardness 


and, say, 3g inch thick. Upon this is 
stretched a covering of very thick, spe- 
cially manufactured woolen felt. The 


size required for the felt jacket is ascer- 
tained by measuring, and it is cut and the 
ends are butted and carefully sewed to- 
gether. The felt is then soaked in boiling 
water and stretched by a special apparatus 
until it will just draw tightly over the 
drum. After it is drawn on, the ends of 
the felt are turned in over the open ends 
of the drum, and iron followers are drawn 
in by a series of long screws, thus securing 
the ends of the felt. The jacket is then 
allowed to dry. The followers are pro- 
vided with wooden faces on the outside, 
and when the felt on the drum is dry it is 
placed in the machine and a large quantity 
of cotton cloth is then carefully wound 
upon it, the ends of this cloth being turned 
over the ends and tacked to the wooden 
faces of the followers. Every detail of the 
operation of preparing the drum is con- 
ducted with great care, and reliable ex- 
pertness in the operation is valued. 

These drums revolve quite slowly; the 
collars are fed in horizontally, with the 
outside of the collar The 
clothed drum is above and the hot roll is 
below, so that the back of the collar is 
finished first. After passing these rolls, 
means must be provided for preventing 
the collar from sticking to the hot roll, or 
from curling up, thus’ making it sure that 
the apron will receive it flat and properly 
deliver it to the finishing rolls. Here the 
hot roll is above and the clothed drum is 
below. The and the relative 
speed of rolls must be carefully adjusted. 
The surface of the hot roll must move 
faster than that of the drum, the last hot 
roll must move faster than the first one, 
and the speed of this last one must be 
greater or less as the vagaries of fashion 
or of individual taste may demand more 
or less gloss of finish. If a high polish 
is required, a third hot roll is provided. 
Various change gears are furnished to 
meet the different requirements, and cut 
gears are used throughout the machine, 
their number being over forty. All this 
detail may not interest every machinist, 
but we trust that it will be of some interest 
to many, and that it will contribute to a 
better appreciation of one class of ma- 
chinery that some may have been dis- 
posed to regard rather lightly. 

The prejudice which has prevailed in 
some quarters against laundry machinery 


upward. 


pressure 


and the modern laundry system, as being 
destructive of the goods, is entirely in- 
correct and unwarranted. That bleach- 
ing the wheel, the 
wringer or the ironing machine may be 
into 


compounds, wash 


converted agents of destruction is, 
of course, true; but their normal function 
The 


wringer might possibly do mischief, and 


is to save rather than to destroy. 


so it is practically banished, the centrifu- 
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gal machine doing its work quicker and 
more thoroughly. The best hotels, and 
other institutions equipped with laundries, 
now generally enforce the rule that no 
piece of linen, towel, napkin, table-cloth, 
sheet or pillow-case shall ever be used a 
second time. If all the laundry work im- 
plied by this practice were to be hand 
work, the rate of destruction would be 
incomparably greater than with the me- 
chanical appliances. 

The machine which we show herewith 
is entirely different from the collar-iron- 
ing machine of which we were speaking 
above. The view of it which we present, 
by the way, was taken in the laundry of 
the Pullman Car Company at Chicago, 
and shows the machine as established and 
in actual use there. It is the latest evolu- 
tion of the steam mangle, and is used for 
“mangling” or ironing the linen used in 
the palace cars, sleeping cars or dining 
cars upon our railroads. 

The machine shown is said to weigh 
ten tons and costs $3,000. The figures 
are not official, and are only mentioned to 
show that the machine is worthy of re- 
spect. From personal observation we 
would say that the weight may have been 
slightly exaggerated. The central drum 
is 6 feet in diameter and 9 feet long. Its 
periphery is of perforated metal and is 
covered with many layers of cloth. It is 
mounted in vertically sliding boxes and 
is raised or lowered by screws at each 
end, which are made to act together. 
Upon the same frame are mounted five 
steam-heated and polished cast-iron rol- 
lers. These rollers have a limited move- 
ment radially, and the pressure upon each 
is adjustable at each end by means of a 
spring and a screw with a hand wheel 
upon it. The steam, under considerable 
pressure, is admitted to the roll and also 
conveyed away from it through the same 
end. The discharge pipe has a bent pipe 
inside the roll, which dips to the bottom 
of the roll and conveys away the water of 
condensation. These rolls are 
each covered with a hood of polished 
copper, asbestos-lined, to prevent radia- 
tion. The goods are conveyed to the 
rolls by means of a traveling apron, and 
are also delivered upon an apron. The 
fingers of the feeders do not come near 
the steam rolls, so that there is no danger 
of being caught. The hands can only 
come in contact with a light wooden roll 
which turns by its own weight in contact 
with the apron, and the roll is always free 
to move and release anything that may 
be caught. The machine will 450 
to 500 heavy Austrian linen sheets in an 
hour, 1,800 pillow slips in the same time, 
and an equivalent quantity of table-cloths, 
towels, napkins or any other flat work. 
The hot rolls, of course, come in contact 
with but one side of the goods in this ma- 
chine. Another machine, although not as 
large as this, irons the goods upon both 
sides, and gives them a better finish where 


steam 


iron 


it is wanted. 
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The mangle is built by the Troy Laun- 
dry Machinery Company, whicli has fac- 
tories at Troy, N. Y., and at Chicago, 
with offices at Troy, Chicago, New York 
and San Francisco. 


a AA 
Costly Speed. 


The French torpedo boat Forban upon 
her official trial made an average speed of 
31.029 knots. London “Engineering” 
“Three runs made on the 
mile and the _ coal 
burned in this time amounted to 5,940 
pounds. . . . It may be added that 
during a run of eight hours’ duration, at 
14 knots speed, the consumption of fuel 
was 423 pounds.” 


says: were 


measured 


A a A 


Mr. Edgar C. Seebohm, the 
sentative sent to South Africa by the 
J. A. Fay & Egan Co., of Cincinnati, O., 
had an experience recently at Johannes- 
burg, where he was sent to install some 
machinery for his company. As a con- 
sequence, he writes to suggest that a 
change be made in the pattern of the col- 
umn of his company’s band mill, as he 
had difficulty in getting it through the 
Custom House, the Boers taking it for a 
large cannon or some sort of a machine 
gun and wanting to confiscate it. Mr. 
Seebohm says that it took any amount of 
talking to convince them that it was a part 
of a band mill, and that they are even now 
a little skeptical as to its being what he 
claims, and ride past every hour or so to 
watch the progress made in its erection. 
He is afraid they may yet make up their 
mind it is some kind of a weapon and take 
it—and him with it. They wanted to run 
him in for blowing his bicycle whistle, 
and did in fact run in the whistle. He 
experiences great difficulty in procuring 
the necessary labor to erect the mill, as 
the Kaffirs have all left for their homes 
in expectancy of war, the indication being 


repre- 





that the whole of South Africa will 
form a combination against the Eng- 
lish. 


A A ae 


Bids were opened by the Secretary of 
the Navy on May 2d, for furnishing the 
United States battleships ‘‘Kearsarge’”’ 
and “Kentucky” with about 6,000 tons of 
nickel-steel armor, with the necessary 
bolts and nuts, and also certain hollow 
forgings, such as communication tubes, 
conning towers, etc. The specifications 
provide that a part of the armor be treated 
by the process of supercarbonization 
known as the “Harvey process.”’ The bid- 
ders were as follows: Bethlehem Iron 
Co., South Bethlehem, Penn.; for the 
“Kearsarge” $1,573,390, and for the “Ken- 
tucky” $1,569,750. Carnegie Steel Co., 
Pittsburgh, Penn.; for the “‘Kearsarge”’ 
$1,568,162.50, and for the “Kentucky” 
$1,572,477.50. This gives the work for 
the “‘Kearsarge” to the Carnegie Co., and 
for the “Kentucky” to the Bethlehem Co 
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ELECTRICAL MACHINERY. 


Electromotive Force, Counter Elec- 
tromotive Force and Speed. 


The E. M. F. of a generator depends 
upon the number of wires on the arma- 
ture, the strength of the field magnets and 
the speed. In any given machine the 
number of wires on the armature is, of 
course, fixed, and the E. M. F. can only 
be varied by varying the speed or the 
strength of the field magnets. Suppose 
a generator having separately excited and 
constant fields to be in motion with the 
outside circuit broken: An E. M. F. will 
be generated at the terminals depending 
upon the speed and the strength of the 
field magnets. No current will flow be- 
cause of the circuit being open. The power 
consumed in generating a current is equal 
to the product of the number of volts of E. 
M.F.bythe number of amperes of current; 
and since the amperes are here zero, the 
power consumed will be zero—that is, 
no power will be consumed by the genera- 
tor other than that necessary to turn it 
in its bearings. Now let the circuit be 
completed with a large resistance: A small 
current will flow and a small amount of 
power will be consumed equal to the 
product of the number of volts by the 
number of amperes. Let the total resist- 
ance including that of the armature, be 
halved, and the amperes will be doubled 
and with them the power will be doubled, 
since the E. M. F. will remain unchanged 
or practically unchanged—we say prac- 
tically unchanged, since in point of fact 
the E. M. F. will drop slightly at the 
terminals as the outside resistance is de- 
creased. With the outside circuit broken, 
no current flows and the full E. M. F. 
due to the speed will appear at the termi- 
nals. When the outside circuit is com- 
pleted, current flows, a part of the full 
E. M. F. will be used up in forcing this 
current through the armature wires, and a 
less E. M. F. will appear at the terminals. 
As the outside resistance is decreased and 
the current increased, the amount of the 
E. M. F. used up in the armature will in- 
crease with the current, and the amount 
of remaining E. M. F. will decrease. 
Since, however, under normal conditions, 
the resistance of the armature is always 
small in comparison with the outside re- 
sistance, the proportion of the E. M. F. 
used up in the armature will be small, and 
the E. M. F. appearing at the terminals 
will be nearly constant, regardless of the 
variation in the outside resistance within 
usual limits. 

In all that has been said, it should be 
remembered that the fields are supposed 
to be supplied from an outside source, 
and so be of constant strength. In point 
of fact, when, as usual, dynamos mag- 
netize their own fields, the winding can be 
so arranged that the fields will strengthen 
as the current increases, and so maintain 
the E. M. F. with an 


or even increase 


The E. M. F. which 
appears with an open circuit is called the 
total E. M. F., and that which appears 
when the circuit is closed is called the 
effective E. M. F. When the E. M. F. 
of a generator is spoken of without quali- 
fication, it is the effective E. M. F. 


increase of current. 


which 
is meant. 

If the generator which has been con- 
sidered have its speed changed, the E. 
M. F. will be changed in proportion; and 
as the amperes of current under a given 
resistance are proportional to the E. M. 
F., it follows that the current generated 
will likewise vary in proportion to the 
speed. It should be noted, however, that 
since the power is the product of the volts 
and amperes, the power will vary faster 
than the speed. If the volts and amperes 
are both doubled, the power will be quad- 
rupled, and so for any change—in other 
words, the power varies as the square of 
the speed. once the 
great advantage of high speed in dynamos. 


This will show at 


The generation of an E. M. F. is due to 
the motion of a conductor in the vicinity 
of a magnet in such a direction as to cut 
the lines of force. It matters not by what 
power this motion is produced. In a 
generator the power is mechanical power 
applied from without. In a motor the con- 
ditions are the same, except that the power 
is derived from the action of the magnets 
on a current supplied from without. This 
does not aftect the generation of an E. M. 
F., which, precisely as in a generator, is 
produced by the motion of the armature 
coils in the magnetic field. It is a uni- 
versal law of all electric action that the 
effect produced always opposes the force 
which produces it. In consequence of this 
law the E. M. F. produced in a motor acts 
to oppose the E. M. F. which drives the 
motor. Hence the E. M: F. 
called the counter E. M. F. 
follows the same law as the E. M. F. 


of a motor is 
Its magnitude 
ofa 
generator that is, it is proportional to the 
strength of the field magnets and to the 
speed. It follows at once that the higher 
the speed at which a given motor arma- 
ture is allowed to run, the higher the 
counter E. M. F. will be, and, if the ap- 
plied E. M. F. be constant, the smaller the 
current flowing through it. Could the 
speed be high enough, the counter E. M. 
F. would equal the applied E. M. F., and 
no current would flow. Under these cir- 
cumstances the motor could develop no 
power, and hence such a speed is impos- 
sible in a motor. We see thus that the 
counter E. M. F. must be less than the 
applied E. M. F. 
engine be belted to the motor to assist it, 
and should the speed of the engine and 


Should, however, an 


motor be increased, the counter E. M. F. 
would rise until at a certain speed it would 
equal the applied E. M. F. At this point 
no current would flow through the motor 
armature, which would do no work, but 


its former work would be carried by the 


engine, and itseli would simply turn idly 


in its bearings. Should the speed be in- 


creased still further, the E. M. F. of the 


motor would increase still further, when 


it would exceed the applied E. M. F., and 


the motor would become a_ generator 


driven by the engine. 
The counter E. M. F. 
to oppose the current, it would be natural 


of a motor acting 


at first sight to look upon it as being of 


the same nature as the resistance of a 
wire. In point of fact, however, its effect 
is quite different. While the resistance 


of a wire opposes the current, it does not 
stop it. No matter what the resistance, 
current will flow through it—a large cur- 
rent if the resistance be small, and a small 
current if the The 
effect of counter E. M. F., however, is to 


resistance be large. 
act to the extent of its amount as an abso- 
Thus, suppose 
to be 10 


lute dam to the current. 
the the armature 
ohms, and the applied E. M. F., 
If the motor be held stationary so that 
M. F., the cur 


CO 10 amperes. Now let 


resistance of 
100 volts: 
there be no counter E. 
rent will be 
the motor be released and allowed to turn 
at such a speed that a counter E. M. F. of 
90 volts is developed: These 90 volts sim- 
ply neutralize 90 of the applied volts, and 
leave remaining 10 effective volts to force 
current through the 10 ohms. Underthese 


10 


circumstances the current will be |§=1 am- 


pere. A further consideration will show 
that while the current is exactly inversely 
proportional to the resistance, it 1s not 
inversely proportional to the counter E 
M. F. Thus, suppose the applied E. M. 
F. to be 100 volts, the counter E. M. F. 
and the resistance of the wire 10 
The effective E. M. F. is 
100 — 99 1 volt, and the current ,; am- 
pere. Now let the speed be reduced so as 
to reduce the counter E. M. F. to 98 volts: 
The effective E. M. F. becomes 100 — 98 


and 


99 volts, 


ohms: now 


2 volts, the current ,,, amperes. 
In other words, reducing the counter E. 
M. F. a little more than one per cent has 
doubled the This principle is 


at the base of the operation of shunt- 


current. 


wound or constant speed motors, and is 
very important. 

It should 
done by the current is not that due to the 
Take 
the case above of an applied E. M. F. of 
counter E. M. F. 

10 ohms, and consequently a 
It might at first 


be noted here that the work 


effective voltage and the amperes. 
100 volts, g8 volts, wire 
resistance 
current of 
sight be imagined that the power expended 


ampere 


by the current would be 2 X 5 fg volt 
ampere or ,4, watt, but this would be an 
error, 
rent is that due to the full applied voltage 


The power expended by the cur- 


multiplied by the amperes, namely, 100 
7, a The +4, 
power expended in overcoming the wire 
the 


2 aS watt is the 


20 watts. 


resistance ; that is, it is lost power, 
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since its only effect is to heat the wire. 
The number of volts of counter E. M. F., 
multiplied by the amperes, namely, 98 x 


Yo baa 19 ‘5. is the power realized by 
the armature, as has been said before, and 
we observe that 19 75 + 5 = 20, as it 
should. 

Next imagine a motor (still with its 
field magnets kept at constant strength 
by a current from without) to be at work 
under the constant applied E. M. F., and 
loaded with a friction brake: The speed is 
such that the counter E. M. F. 
current to tlow whose power equals that 


Let the pressure 


allows a 


absorbed by the brake. 
of the brake shoe on the brake drum be 
decreased: The amperes of current multi- 
plied by the volts of counter E. M. F. is 
now in excess of the work to be done, and 
the speed increases. This increased speed 
develops more counter E. M. F., which 
checks the current, this process going on 
until the new counter E. M. F. multiplied 
by the new current equals the reduced 


We thus 


see that a decrease of load is accompanied 


power absorbed by the brake. 


by an increase of speed and a decrease of 
current. On the other hand, if the brake- 
shoe pressure be increased the speed will 
slow down, which, developing a smaller 
M. F., 
to flow, until the product of 
counter E. M. F. 
equals the new load. 
the current 
than the decrease of counter E. M. F.; 


will allow more current 
the 
by the new current 

As has been shown, 


counter E 
new 


increase of is much greater 
and since the change in counter E. M. F. 
and speed go together, the change in 
speed will be or can be made compara- 
tively small. This is effected by provid- 
ing that in the first place the field strength 
shall be constant, and in the second place 
the wire resistance of the armature shall 


be small. The small resistance of the ar- 


mature insures that the counter E. M. F. 
shall nearly equal the applied E. M. F. 
As has been shown, under these condi- 


tions the variation of current for different 
loads will then be obtained with a small 
variation in speed. 

If the load on the brake be indefinitely 
increased, the current will continue to in- 
crease; and if the load be made too great, 
the resulting current will be more than 
the motor can carry, with a burned-out 
armature as a result. 

It will be seen that so far as the arma- 
ture alone is concerned, the counter E 
M. F. depends on the speed alone; and 
the E. M. F. 


of speed only. 


is often said to be a matter 
This 


however, be qualified by prefixing 


statement should, 


“with 
a constant field.” 
A A A 
The cordiality (?) with which the elec- 
trical press has welcomed the new illumi- 
nant acetylene, is closely parallel with the 
reception of the electric light by the gas 
journals of fifteen years ago. 
Aa A A 
“The Electrician’ (London) states that 
there is not a single direct coupled tram 
way or railway electric generator in the 
United Kingdom 
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The Electric Motor for Intermittent 
Work. 


The growing applications of the electric 
motor are constantly giving rise to new 
problems, and one of these which has 
recently come to the fore is the driving 
of machines in which the resistance to the 
driving power is irregular in character 
and fluctuates through wide limits. For 
the driving of most ordinary machinery, 
motors which shall maintain a constant 
speed under variations of load are re- 
quired, and for this purpose the shunt- 
wound motor is ordinarily supplied. In 
such motors a single conductor enters at 
one binding post, and a similar conductor 
leaves at the other. Between the binding 
post, however, two wires are laid—one, 
of fine wire and high resistance, passes 
around the field magnets and magnetizes 
them; the other, of comparatively coarse 
resistance, around 
The current, entering at 


wire and low 
the 
one binding post, divides between the two 
conductors. The the field 
coils is constant, and since the current is 


passes 


armature. 
resistance of 


supplied to the binding posts at a constant 
voltage, or as nearly so as possible, the 
current through the field coils is always 
With 
the armature, however, the case is differ, 
the the 
wires forms but a part (and a small part) 


the same, regardless of the load. 


ent, as resistance of armature 
of the opposition to the current in that 
circuit. There is a constant reaction go- 
ing on between the load and the current, 
somewhat similar to that going on in a 
steam engine. As the load on an engine 
increases, the governor gives more steam 
to meet it, and in a somewhat similar way, 
as the load on a motor increases, the cur- 
rent through the armature increases to 
With an engine, however, there 
When the gov- 


meet it. 
is a limit to this action. 
ernor has given a cylinderful of steam it 
can go no further, and if this is not enough 
for the load the engine slows down or 
The engine, so to speak, knows 
when it has got enough. With a motor 
there is no measuring-out of the current 
by the cylinderful, and as the load in- 


stops. 


creases, the current increases indefinitely 

the motor making a desperate effort to 
meet the load, even to the point of its own 
destruction. It then, that 
a motor armature must be made able to 


will be seen, 
carry the current due to the heaviest load 
that comes upon it, and if the load be very 
irregular, the motor may require to be 
far larger than its average horse-power 
would indicate. 


A case of variable resistance is found 
in metal planers, in which the resistance 
offered by the machine at the moment of 
reversal of the table is far higher than at 
other times, and may be so high as to 
lead to the 


motor is able in some way to meet it. This 


serious consequences unless 
great effort at reversal is due to the work 
the 
table and its load, together with the pul- 


done in accelerating the motion of 
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leys. This has to be done at each end of 
the stroke of the table; but since the re- 
turn stroke is at the higher speed, more 
work and more effort on the part of the 
motor are required in getting up to speed 
for the return stroke than for the cutting 
stroke. 

Such an application has recently been 
made by the Crocker-Wheeler Electric 
Co., to a new planer at the works of Be- 
ment, Miles & Co., of Philadelphia. The 
planer is ten feet square, and is of the 
newest and heaviest construction. It is 
the purpose of this article to explain the 
steps by which a motor which at first was 
entirely inadequate to the work of re- 
versal, made to do the work with 
entire 
having the effect of reducing the current 
at the peak to a point which the motor 


was 


success—the expedients adopted 


could carry without difficulty. 

The motor, as at first supplied, was an 
ordinary shunt-wound machine, as has 
been described, and of 25 horse-power. 
During the cutting and return strokes 
(after speed of the table had been estab- 
lished) the current was well within the 
limits of what the machine could carry; 
but at the movement of reversal the cur- 
rent ran beyond what the armature could 
carry, even as a momentary load only, 
and at the same time this tremendous cur- 
rent through the armature so disturbed 
the position of the neutral line as to give 
rise to violent and destructive sparking at 
the commutator. 

In the accompanying diagram line A 
represents the current required for a com- 
plete stroke, with the motor wound as 
described, and with the planer loaded with 
a casting weighing 19% tons, but not cut- 
The the horizontal 


base line represent seconds of elapsed 


ting. divisions of 
time, and the divisions of the vertical line 
at the left represent amperes of current 
consumed by the motor. Beginning at 
the left of line A, the current during the 
cutting stroke will be seen to be about 71 
amperes, which continues steadily until 
the completion of the stroke and reversal 
of the table at 0, when the current jumps 
at a bound to 308 amperes. As the motion 
of the established, the 
drops to 130 amperes at ¢, which repre- 


table is current 
sents the power required for the return 
stroke. The line for the return stroke is 
shorter, and its height above the base line 
greater, than that for the forward stroke, 
because of the higher speed. At d appears 
another jump for the reversal to start the 
next cutting stroke, which jump is smaller 
than the first one, because less power is 
for the 


required to accelerate the table 


slower cutting stroke. From this second 
peak the current drops rapidlyto the same 
point as for the previous cutting stroke. 
This great current at the moment of re- 
versal of the table is, of course, due to the 
effort of the motor to supply the torque 
or twisting effort to accelerate the table, 
and the first attempt at reducing it was 


7 


through the insertion of a fly-wheel in the 
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This was put on the counter- 
shaft in the shape of a heavy rim belt pul- 
ley, to which the motor was belted. Its 
effect is shown in line B, The current at 
the peak of line B is 232 amperes, which 
indicates a considerable effect on the part 
of the fly-wheel. This appearance is, 
partly deceptive, when 
the readings for line B were taken the 
load on the planer table weighed 5% tons 
The the 
cutting stroke will be seen to be but 4o 
against 71 for the previous heavy load, 
although the planer was cutting in the 
Line C 


current 


motion. 


however, since 


only. amperes consumed on 


second case, and not in the first. 
the 
with the same load on the table, but not 
cutting, and, incidentally, a comparison 
of lines B and C shows how small is the 


represents consumption of 


efficiency of these large planers. Scaling 


the diagram shows that the amperes con- 
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pieces. It is apparent from this consid 
eration that the efficiency of tools must in 
the nature of things diminish with in- 
crease of size and capacity, and the figure 
given here is not to be taken as appli 
cable to planers of more moderate di 
mensions. 

It will be seen that the peak of the cur- 
rent for the reversal is higher for the line 
belonging to the stroke in which no cut- 
ting was done. This is due to some un 
explained or accidental cause. 

At first thought it would appear that the 
application of the fly-wheel should accom- 
plish the purpose aimed at. Reflection 
will show, however, that the addition of a 
fly-wheel does notchange theaction of the 
With the fly 


wheel in motion, the acceleration of the 


motor except in degree. 
table is done at the expense of the fly 
wheel’s motion, and the motor must then 


320; 
i 
280} 
i| 
i 
240} | 
; ' | 
2 200+ | 
» | 
_ | | 
S \ 
= 
= 160} " 
‘ \ 
c d . 
12 
\ 
80 — 
A b 
D 
B 
10 ~ : (ccna 
Cc 
5 15 2» 3 rs) 65 75 e J 
: a a Ame n M ist 
Seconds of Time 
THE ELECTRIC MOTOR FOR!IINTERMITTENT WORK 
A—Running planer with 19-ton casting on bed, C— Same as A, not cutting. full stroke 
not cutting, 4, stroke D)—Running planer with 26-ton casting on bed, 
#-Running planer with 5'44-ton casting on bed, not cutting, alittle over 4 stroke; fly wheel 
light cut with tool, about ' stroke; 1,00 on countershaft and specially design 
pound fly-wheel on countershaft winding for fields 
sumed when cutting were 40, and when bring the fly-wheel up to its normal speed 
not cutting 36, giving an efficiency of but instead of, as before, bringing the tabl 
This efficiency is, however, up to speed. The fly-wheel can be made 


10 per cent. 
The 


power consumed during the return stroke, 


based on the cutting stroke only. 


and in establishing the motion of the table, 
is of course all waste, and an efficiency 
calculated on the entire consumption of 
It must be re- 
membered thate this diagram is from a 


power would be still less. 
very large planer. Of course, the weight 
of such tools and the weight of the work 
faster 


handled by them increase much 


than the size of the cut. A much smaller 
planer might take as heavy a cut as this 
one, and so consume as much power in the 
cut; but it would not have so heavy mov- 


ing parts, nor could it handle such heavy 


to spread this action over a longer time, 
and so lessen its intensity, but the naturs 
of the action is not changed. There are 


obviously, some nice points involved in 
determining the weight and velocity of a 
fly-wheel most suitable for a given case 
In point of fact, in some applications it 
has seemed to do more harm than good, 
although in this case its action was bene 
ficial. This effect 


cient to bring the current down to a safe 


was, however, insuffi 
point when doing heavy work, and a fur 
ther and successful attempt to reduce it 
was made by a change in the winding of 


the motor. 
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been stated that the motor was 


It has 


originally a shunt-wound machine, in 


which the current through the field coils 


is constant under all conditions of load 


It consequently followed that the only 


way oOo! getting the increase of torque nex 


essary for reversal of the table was by the 


increase of current in the armature, and 


to get the necessary increase of torque 


very large increase of current was neces 


sary. It will be obvious that if this same 


increase of current could be made to in 


crease the strength of the field magnets, 


it would act to increase the torque in two 


1 the arma 


ways—first, by the increase in 
ture coils, as before; and secondly, by the 
increased strength of the field magnets 


would add themselves 


T he S¢ 


together, and a 


two effects 
given increase otf torque 
a correspondingly 


At the 
strength 


would be obtained by 


7 7 
ller increase Ot current same 
time the field 


tend to hold the neutral line steady, and so 


sma 


increased would 


prevent the tendency to spark at the com 
This effect is produced by the 


spe cial coil to the field mag 


mutator. 
addition of a 
nets. 

Che effect upon the consumption of cur 
line D, in which the cur 


This 


rent is shown in 


rent at the peak is 226 amperes 

does not appear, to be a very large im 
provement over line B; but it will be ob- 
served that while with line B the load car 
ried was but 52 tons, that carried with 
line D was 26 tons tons more than 


that carried when the original line A was 
made. In point of fact, line D brings the 


current below the sparking limit, and is 


within the of the motor 


T he 


fined to those named; for with the 


capacity 
total effect was not, however, con 
orig! 
nal arrangement, the current required to 
maintain constant speed was so great that 
the generator could not supply it. The r 


sult was a drop in pressure and in speed 


of motor \s matters now stand, the 
generator supplies current without diff 
les 
Planers have, of course, been run suc- 
cessfully with plain shunt-wound mo- 


but only by having them of suff 


cient capacity to carry the heavy current 


required at reversal With small ma- 


chines the difficulty exists as with large 


ones, but does not cut so large a figure in 
dollars and cent The amount saved in 
cutting a 5 horse-power motor down to a 
3 horse-pow would not be great, but 
the saving between a 50 and a 30 horse- 
power motor is another matter Phe 
work on tl machine is pioneer worl 

i field where good authority has said that 
electric motors were not suitable, and the 
Crocker-Wheeler Co. are entitled to 
redit, not only for the manner in which, 
throug] considerable discouragement 
they have hung to the problem, and for 
the suce | conclusion to which they 
have brought it, but also for their liber- 
lity in supplying us with the facts and 

gram here published 
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Letters from Practical Men. 
Glass Machinery Bearings. 


Editor American Machinist: 

Glass sleeves for ordinary machinery 
bearings may be one of the next improve- 
the Experi- 


ments with glass as a material for this 


ments in mechanical line. 
work were tried some time ago, but it is 


only recently that practical tests have 
i y 

been made in the shops on running ma- 
ascertaining 


That glass 


chinery with a view of 
whether the glass would do. 
presents a remarkably smooth surface, 
thereby reducing friction and saving oil, 
is well known. The perplexing question 
has been concerning the strength of the 
substance. 

The writer has been interested with par- 


af 


h Glas, 


a yh 


my 
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4 Fig. 6 
GLASS BEARINGS. 


ties who have carried out some tests in a 
machine shop which proved that, for 
light work, glass possesses some valuable 
advantages, providing, of course, that the 
conditions are suitable. Some very heavy 
loads were put upon some bearings lined 
with glass sleeves; and although no acci- 
dent occurred, there were shortly devel- 
oped indications of breakage, and con- 
tinued running would probably have re- 
sulted in The journals of the 
balance wheel of an idle engine were fitted 
with glass linings, only to be broken when 
the governor belt was slipped off and the 
engine permitted to run at a very high 
speed for a few moments. Glass sleeves 
were placed in a box which supported a 
heavy shaft, and it so happened that an 
old key seat occurred in the shaft, di- 


disaster. 


rectly in the bearing, and the edges of 
this ground the glass material to powder 
after a short run. Some like tests with 
extra heavy shafts or loads, and under 


extraordinary conditions, proved that 
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glass bearings were wanting in several 
qualifications. 

At the same time, however, experiments 
were conducted under more favorable cir- 
cumstances which resulted in showing 
that, for light work and high speed, glass 
is suitable. A common type of box, like 
that shown in Fig. 1, was taken and the 
bearings removed. Ordinary glass was 
melted and poured into the bearing pretty 
much on the same principle as is adopted 
in pouring babbitt metal. The box was 
previously prepared by chipping the sur- 
faces of the interior so as to form a hold 
for the glass. The shaft was inserted and 
lined up in the center of the bearing, the 
ends of the box closed with iron fittings, 
and the melted glass run in through the 
funnel B. Before it became hard, the shaft 
was turned occasionally so as to free it 
from the glass. In order to divide the glass 
lining so as to permit the removal of the 
cap and take out the shaft, metallic pieces 
were fixed at either side of the shaft and 
extending the length of the bearing. The 
oil hole had to be drilled afterwards. 

A sectional view of this bearing is 
shown in Fig. 2. This bearing has now 
been running several months with a 2- 
inch steel shaft, running 180 revolutions 
per minute, next a pulley of 18 inches 
diameter, and which drives a 4-inch belt; 
and the latter runs a machine which re- 
quires about 6 horse-power. The bear- 
ing does not require much oil, has not 
heated yet, shows no sign of wear, re- 
mains smooth and accurate, and appears 
to be a success. For experimental pur- 
poses, the belt was thrown off one Satur- 
day night and the shaft run at one-third 
increased speed till Monday morning, 
without the journal indicating any change. 
Other forms of glass bearings which were 
either actually tried or put in readiness to 
try are also shown. 

Fig. 3 is simply a square block of glass 
bored out to fit the shaft and adjusted in 
a square setting, the glass part being 
marked EF, Fig. 4 is another type of solid 
block bored to fit the shaft and intended 
to rest in an adjustment made to suit the 
peculiar shape. 

Fig. 5 shows a glass bearing made in 
four pieces and intended to fit in a com- 
mon type of block. 

A peculiar arrangement is shown in 
Fig. 6. Four adjustable blocks of glass 
fit in slots in the suitably shaped iron 
device, and those blocks F are regulated 
to correspond with the circumference of 
the shaft by means of the screws as shown. 

By this plan, as in Fig. 7, the whole of 
the surface of the shaft is not touched by 
the glass, and, as the tests seem to prove, 
this makes as strong and as satisfactory 
a bearing as the former kinds. 

Fig. 8 is a rather odd arrangement, and 
would evidently cost more to make than 
the others, owing to its being in sections, 
each of which must necessarily be very 
accurate in order not to cut the shaft. The 
idea of this plan is to present a series of 
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surfaces to the shaft, each of which does 
its share of work; and in case of wear or 
breakage, part of the pieces may be saved. 
3uilders of heavy machinery will wisely 
let glass bearings alone for the present, 
but those concerned in making light ma- 
chinery may find some use for them. 


G. D. RICE. 
aaa 
The Box-Frame Press—Pitman Con- 
nection. 


Editor American Machinist: 

In Mr. Randol’s communication in your 
April 23d issue, he affirms that I claimed 
to be the first to use a box frame on 
punching machines. This is a rather broad 
statement, as in my article in your March 
12th issue I merely spoke of designing a 
general style of press which contained 
other characteristic features beside the 
box frame, and which, as far as I could 
find out by examining English, German, 
French and American press catalogs, had 
never been put upon the market. It is, of 
course, likely that some presses with some 
kind of box frame have been occasionally 
built almost from time immemorial, but 
I think it will be found that the regular 
line of punching presses which the Ferra- 
cute Machine Company started to build 
some ten or twelve years ago, which they 
have built a great many hundreds of 
since, and which have been almost exactly 
copied both in England and America, 
were, as claimed, a new general type to 
be regularly made in quantities. 

Mr. Randol further speaks of my 
“claim” to have broadly covered the 
globe-end pitman rod by a patent in 1886. 
In speaking of the subject I could ob- 
viously do no more nor less than simply 
state facts. The patent in question speaks 
for itself, and is, of course, available for 
the public to freely examine. I can only 
say that the pitman described therein, 
which did not limit itself to the spherical- 
end feature, but included a combination 
of that with a split pitman-strap sleeve, 
and a clamping bolt to give a grip upon 
the same, was original with me. 

Since writing the article in question I 
have heard from another source beside 
Mr. Randol that such a pitman was used 
previous to the date of my patent, but I 
have not yet received any very definite 
evidence of the same. If such is the case 
it is, of course, only a common occur- 
rence, where more than one person thinks 
of the same thing—an event especially 
likely to occur with so simple a device as 
this. If others were ahead of me it was 
perhaps my misfortune in being born too 
late, but from the fact of the Patent Office 
freely granting my claim without dispute 
I took it for granted that it was very 
likely to be new. If it was not new the 
case is simply another illustration of the 
carelessness of Patent Office methods. 
These, it is to be hoped, will be reformed 
some day, when the office is sufficiently 
equipped with money and men to thor- 
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manuiactories of the 
this that 
patents may not be issued upon things al- 


oughly search the 
country for devices of sort, 
ready in use. 

What Mr. Randol says about the su 
periority of the box frame on account oi 
its resistance to torsion is perfectly true, 
and this was one of the reasons for my 
adopting it, in addition to my desire for 
something of so greatly superior an ar- 
tistic appearance. 

OBERLIN SMITH. 

Bridgeton, N. J. 

A os A 


Ratio. 
Editor American Machinist: 

There has been a long discussion as to 
whether “ratio of @ to b” was @ divided by 
b or 5 divided by 4. 
years ago Professor Davies, the author of 
Mathematics” 
text-books, made labored arguments to 
show that it was the second divided by the 
former; that is, 0 divided by 4. 
strongest arguments appeared to be that 
in a geometrical series like 2, 4, 8, 16, etc., 
it was admitted by all arithmeticians that 
the ratio was 2; that is, the quotient of any 
term divided by the preceding one. He 
was finally opposed, and I think success- 


More than forty 


“Logic of and of many 


One of his 


fully, by another writer who held that 
the language “ratio of @ to b” implied that 
«@ was to be compared with 0, that the 
ratio informed us how many times @ con 
tained }, which value was found by divid- 
ing @ by J. 

In regard to the geometrical progres- 
sion, it is fair to ask whether the ratio is 
used in the proper sense, rather than build 
an argument upon an admitted practice. 
The use in that place may be an exception 
to its proper use. If one is to determine 
whether the sun moves around the world, 
the fact that we generally say that the sun 
rises and sets would not be used as the 
basis of an argument. 

DE VOLSON Woop. 


Hoboken, N. ff 


a os . 


Editor American Machinist: 

I am glad to agree with Mr. Kent in 
his remarks upon “Ratio,” in your issue 
of April 30th, dictionaries to the contrary 
notwithstanding. I think the full presen- 
tation of the subject is as follows: A direct 
ratio is a vulgar fraction, and an equality 
between two ratios constitutes a propor- 
tion. Thus, denoting the diameter of a 
circle by D, and its circumference by C, 


we have: 


which reads: Diameter is to circumference 
as unity isto Pi. It may here be remarked 
that a proportion is best expressed in the 
fractional form, as above, instead of unit- 
ing the factors by a series of dots, as is 


commonly done. 
To pursue the subject a little further, it 
will be seen that a direct ratio is repre- 
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inverse or 
Your 


and 


sented by a division, and an 


cross ratio by a multiplication. 
article on ‘Mechanical 


Work,” 


fords a good example of the latter, in the 


excellent 


Electrical in the same issue, af- 


equality of work done two bodies 


of different 
heights in equal unspecified times. 


upon 
different 
Thus, 


weights, raised to 
denoting the weight of one body by W 
and the height to which it is raised by H, 
and by W! and #1 the same elements of 
the other body, we have, under the above 
conditions of equality: 


W H=-W # or 
I” HT! 
17? Hf 
in which the factors in the right-hand 


member of the equation are inverted 
“inverse ratio.” 
E. SHERMAN 
Yonkers, N. Y. 
A A a 
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Improved Manner of Mounting 
Lathe Chucks. 
Editor American Machinist: 
In a recent visit to a neighboring shop 
I found might 
readers—it 


interest 
that I 
adopted the change at once on our own 


something that 


your Was so good 


work. It is with reference to hanging 
chucks on lathe spindles by reversing the 
collar flange, and by so doing getting the 
chuck and work in closer to the bearing, 
insuring a stiffer construction and better 
work. The accompanying sketches will 
explain. 
JAMES D. ANDERSON, 
Detroit, Mich. 
A A A 


That Pump with a Single Stuffing 
x. 
Editor American Machinist: 
In your last number there is a descrip- 
tion of a German vertical double-acting 
pump, with outside packed plunger, and 


four valves arranged one above the 
other. You say that this pump will work 


just as well if the two upper valves are left 
out. I am inclined to think that you are 
mistaken about this, as there is a passage 
from the chamber below the second valve 
from the top, which passage connects to 
the suction pipe; so that if this second 
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valve m the top is taken out, the dis- 
charge space will be in connection with 


the suction pipe, under which conditions 


the pump, of course, will not work 


Again, if the top valve was taken out, 
then the pump w uuld be converted into 

single-acting one; while with the four 
valves in, it is a double-acting pump. 

The writer is very familiar with this 
design, as he invented and built such 


ISQ2 


\ de sc 


found in the “Engin- 


pumps in ription of one of 


these pumps can be 


eering News,” No. 9, of this year, page 
143. The design is identical with the one 
illustrated by you, with the exception of 
the arrangement of piston packing. I 
should think a piston packing such as on 
your German pump would not be very 
successful, as it would suffer too much 
from sand and grit in the water. I have 
been using packings of this kind re 
peatedly on tandem compound engines, 


between the two cylinders, and found the 


arrangement very successful. It is a very 


convenient arrangement to use in con 


verting simple engines to tandem com- 
pounds, when the room available for the 
second cylinder is limited. 

BRUNO NORDBERG 


[We are reminded of the 
thoroughness with which the “American 
Machinist” is We 


received other communications upon this 


constantly 


read have already 
subject, and pointing out the error of our 
Ways \s the suction passage supplying 
the upper chamber was not fully shown, 
we too hastily concluded that the pump 
was practically the same as that shown in 
our issue of March 19th; but when the 
suction passage is understood, it is evident 
that upper 
essential to the full action of the pump as 
the lower ones.—Ed. ] 


7 + a 


1 


the two valves are quite as 


An Improvised Gear Cutter. 
Editor American Machinist: 

Recently, in the shop here, a radial drill 
press was undergoing some repairs, and 
things miter and 
had to be Not 


wishing to send out for them, and not hav- 


amongst other some 


bevel gears renewed. 


ing a proper machine to cut them, the 


question arose as to how they were to be 


produced. So after the foreman and one 


of the planer hands had put their heads 
together, it was decided to rig up some 
thing like the accompanying sketch, 


which explains itself 
The blanks were turned up and a line 
turned both inside and out, correspond- 
ing to the root of tooth, as to @ and b. 
The 


chined so that when resting on an angle 


piece marked “carrier” was ma 
plate one end, and on the planer head the 
an arbor 
that 


directly under the planer tool stood paral- 


other, and bored out to 
of tooth 


receive 
as shown, the bottom was 
lel with surface of bed. 

The had 
blank nice 


The spur gear underneath was chosen 


arbor a pressed fit into the 


and a rolling fit in carrier. 
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irom one of the lathes, and in this particu- 
lar case had just twice the number of teeth 
required in the blank. This was also 
firmly secured to arbor. 

Fig. 2 shows side and top view of a 
block and sliding stop, which was fast- 
ened at a suitable place onto bed, as at 
v, Fig. 1. One end of stop was shaped to 
fill a tooth space and to take up all lost 
motion in the spur gear. 


The planer tool was shaped to conform 





Fig.2 
| 
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bone” style for a feed-water heater. You 
will see that the 8-inch pipe leads to a 
Bulkley injector condenser, and in the 
condenser is a cone about 6-inch diameter 
at the small end. 

The only change that was made in the 
piping when the engine was compounded, 
was to put in the 12-inch pipe as far as the 
heater. The heater was not disturbed. 
They seemed to think that as the ex- 


haust 


pipe would take care of the steam 


4 


Naner Tool 





VE 








Fig. J 
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i] 
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Planer Bed Z 
Amertean Machinist 


IMPROVISED GEAR CUTTER 


to the teeth at the outside of blank to be 
cut, and after going once around, the tool 
was brought a little to one side to give the 
proper clearance. Of course, it had to 
be moved both right and left to have thé 
teeth stand radial. I do not suppose the 
curves of teeth were absolutely correct, 
but it made a pretty good job just the 
same. 

In one case the number of teeth to be 
cut was such that it was necessary to com- 
pound, so a second arbor was made and 
spur gears mounted to enable the blank 
to be divided properly. The stop above 
referred to was made to engage in one of 
the two gears on the secondary arbor. 

Thinking, perhaps, it may help some of 
your readers to overcome a_ difficulty 
when in a pinch, I was induced to send it 
for publication. I should have said that 
the tool was fed down, by hand. 

We. NEWTON, 

Oneonta, N. Y. 

A A a 


Poor Vacuum After Compounding. 
Editor American Machinist: 

Inclosed please find sketch of arrange- 
ment of piping from low-pressure cylin- 
der of our engine. The engine was until 
five years ago a pair of 16-inch, but one 
cylinder was taken out and the 32-inch 
put in its place. They used to get a good 
vacuum until the engine was compounded, 
but then able to hold 


from 14-inch to 16-inch only. I made a 


since have been 
test a few Sundays ago for leaks, and by 
everything tight we got 
You will see by the sketch how 


getting about 
20-inch. 
the cylinder is piped to the condenser. 
No. 4 is 12-inch pipe, and in that are six 
lengths of 2-inch pipe arranged “trom- 


with the two 16-inch cylinders, and the 
engine would only be doing the same 
work, of course there would be no need 
of a larger exhaust pipe. If you will 
make a few figures you will readily see 
that the steam 
more than what it 
and I tell the owners that the vacuum wil 


be no better until the exhaust pipe is en 


exhaust has a_ velocity 


double should have, 


larged so as to relieve it, and that they 
ought to put in at least all 11-inch pipe 
and a larger condenser. 

You will see that the 8-inch pipe was 
large enough for the two 5%-inch pipes 
from the pair of 16-inch, as it gave a 
velocity of only 4,000 feet. 

I would like to 
through the columns of the “American 


Machinist.” 


have your opinion 


PROVIDENCE. 


[The exhaust certainly very 
small for a 32-inch cylinder The 


should be not less than 11-inch, as sug- 


pipe is 


$1ze 


gested by our correspondent. If, as we 
judge from the sketch, the condenser is 
suited to an 8-inch pipe, it also is doubt- 
It is not easy to see why 
the 
provided no 


less too small. 
the 
pounding of 


decreased with com 
the 
change of load occurred at the same time 
The 
however, and one’s memory is not always 
to be depended on for that length of time 


The loss of vacuum may have come about 


vacuum 
engine, 
was made five 


change years ago 


gradually with increasing load, or some 
other cause, such as leaky pipes, may have 
been responsible at first, and this cause 
may now have disappeared. There can be 
no doubt that the pipe, and probably the 
condenser also, are too small for the pres- 


ent cylinders. A pair of pressure gages 
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inserted, one in the bend of the condenser, 
and the other in the exhaust pipe near the 
engine, would show the loss due to the 
small pipe, but not, of course, that due to 
insufficient capacity of condenser.—Ed. ] 


A A A 


I Was the Engineer. 


Editor American Machinist: 

After I had been at the Marine Engine 
Works about a year or so, business was 
looking pretty blue. It was just before 
the panic of ‘73, and we weren't selling 
many engines, and I heard of a chance 
as engineer up at the Bay State Tool 
Works. I thought I would like to stop 
working awhile and run an engine. I 
had had a good deal of experience at it 
while I had been in the shop, and the 
“Old Man” had tried his best to get a few 
ideas on the subject into my head; so I 
spoke to him, telling him of the chance 
and asking him if I hadn’t better look 
the job up. He said work was slack and 
ii I wanted to try it he would give me a 
good send-off; so that night I went up to 
Well, 


he took me into the office and gave me a 


see the Bay State superintendent 


long lecture on the duties and the respon- 
sibilities of an engineer, and the number 
of lives I held in my keeping. Well, the 
long and short of it was, I went up there 
to work the next Monday. 

boilers to fire, and 


I had two large 
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Lowest point at which 
hot well can be drained, 


POOR VACUUM AFTER COMPOUNDING 


three large pumps beside the engine and 


boiler pumps to look after. The coal 
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was dumped into the fire-room, but I had 
the ashes to wheel out. 

The small feed-pump would not quite 
keep the water line up, so about once in 
the forenoon I would start the big pump 
and fill the boilers up as high as I dared 
to, and then the feed-pump again. 
I got along pretty well, and one day the 
superintendent came around and I was 
taking it easy in the fire-room; he looked 
around a while, then said he guessed I 
had better wheel the ashes out toward 
the street and make a good sidewalk; said 


use 


I seemed to have a good deal of spare time 
on my hands; so, like a fool, I started in. 

I got the walk built out some three or 
four hundred feet, and one day, when I 
had just started the big pump, the super- 
intendent called me out and said I didn't 
grade the walk just as it should be. He 
kept me there ten or fifteen minutes, and 
when I got back there was no water to be 
seen in the glass in either boiler; it was 
away up in one and away down out of 
sight in the other (we did not pump into 
both boilers at once). What did I do? 
I ought to have pulled the fire out, but I 
didn’t; I changed the feed into the other 
boiler and ran the pump for all it was 
worth until I could see the water in the 
glass (it seemed to me an hour), and then 
I shut off the pump and blew off the water 
in the other boiler until it came in sight 
again. Then I breathed once more. How 
near I was to the other world I never 
knew, but no more sidewalks did I build. 
I told the superintendent the heat and 
excitement was too much for me, and I 
would like to go into the tool-room. He 
was very good; said if a little more money 
would help me stand the heat he would 
give it; but I said “No” and I went into 
the tool department. 

He put Ben in my place; he had worked 
around the boilers a good deal and could 
shovel coal, and start and stop the engine. 
They used to want me to carry the pres- 
sure higher than the boiler inspector 
wanted us to, and I would not do it; but 
Ben said he was not afraid—said he had 
seen a boiler only three feet high and it 
held sixty pounds of steam, and it stood 
to reason that a big boiler like that 
would hold eighty pounds or more. No 
words of mine could convince him of his 
error, and as I was out of it I let him go 
ahead. 

I stayed at the Bay State a year, but I 
did not run boilers or build any side- 
walks. 

I will write again some time and tell 
you how Ben made out. 

A. P. 
A ra A 


Breaking Dies—A Remedy. 


Editor American Machinist: 

If your friend “Monitor” will make his 
dies of the form shown by acccompanying 
sketch, I believe he will obtain very satis- 
factory results from them. I have known 
dies of this form to last from twenty to 


PRESS. 
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thirty days, with constant use for ten 
hours per day. 

You will notice there are four teeth to 
the die The teeth are 
inch ahead of the center, and are backed 
off three full threads. I these 
three points will obviate all breaking of 
dies, and especially the four teeth in place 
of five—an even number of teeth is much 
better than an odd. 

His temper I believe to be about right. 
If the job can afford it, use lard oil to cut 
in. 

Dimensions given are all for 1-inch bolt, 


instead of five. vs 


believe 
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freight cars that can be pulled over a road 
by a given locomotive is always limited 
by the capacity of the boiler to make 
steam, that the Serve tube will increase 
this capacity, and therefore more cars can 


be hauled, and consequently more money 


earned, by each locomotive in actual use; 
and to make up his $100,000,000 he counts 
all the locomotives in use in the country. 

Some fault might be found with this 
method of computing the economic re- 
sults, though it is a fact that the Serve 


tube has given good 


tests. Whether 


results in evaporative 


it would do well in loco- 


pa ham 
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SECTION A-B 


A RECOMMENDED FORM OF DIE 


except the ,), inch ahead of center, which 
is proper for all sizes of steel from 2 to 
1-inch inclusive. 


A A . 
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Annealing Steel. 
Editor American Machinist: 

In regard to annealing steel, will say 
there is no better thing than charcoal. 
Start your coal afire, and put your steel in 
layers in the coal; and when it gets to a 
good red, close your furnace up tight— 
say as tight as a stove will close by closing 
the pipe tight—and let all get cold to- 
gether; the longer in getting cold the 
better. 

Very common grades of steel will be 
nearly as good as P. S. Stubbs’ steel. It 
will harden harder, and you can draw the 
temper lower and make the steel tougher 
than any other process that I know of. 


W. J. H. 
A A y 


Chas. W. Whitney, of New York, who 
is agent in this country for Serve tubes 
for boilers, has an article in the “Railway 
Review,” in which article he claims that 
by the adoption of these tubes the railways 
of this country would save $100,000,000 
per annum, and he asks us to comment 
upon the matter. Mr. Whitney gets his 
results by assuming that the number of 


motive service in this country, or not, is 
a problem; and even if it did, there are 
plenty of locomotives that make, without 
difficulty, all the steam required for the 
service they are in. For 
tives the only possible gain would be by 


such locomo- 
saving of coal in doing the same work; 
and computed on this basis, the $100,000,- 
000 would have to be scaled down consid- 
erably. 

a . A 


Death of Hamilton Disston. 
Hamilton Disston, the head of the 


great saw Henry Disston & 
Sons, of Philadelphia, was found dead in 
\pril 30th. 
Disston was born in Philadelphia in 


works of 


his bed upon the morning of 
Mr 


1844. 
the public schools of the city. 


His education was completed in 
He entered 
his father’s shops and learned the details 
of the work, but was never distinguished 
mechanically. Upon the death of his 
father, in 1878, the control of the business 
passed to him and his brothers, Horace 
C., William and Jacob S., 
corporated as Henry Disston’s Sons, the 


who became in- 


deceased, as the eldest son, and also rep- 
resenting his mother’s interest, becoming 
The factory 
employs 6,000 men, and has an output 


the head of the corporation. 


annually of 70,000 circular saws, 2,000,000 
hand saws, 5,000,000 files, and large quan- 
tities of other tools. 
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The Electrical Exhibition. 


The Electrical Exhibition, now being 
held at the Grand Central Palace, is one 
of the best exhibitions ever held in this 
city. The usual trifling features of such 
shows are conspicuous by their absence, 
while, at the same time, features of dis- 
tinctly popular interest are not over- 
looked. The telephone exhibit, bringing 
the roar of Niagara to the visitor’s ear, in 
connection with the working model of the 
great power plant at the falls, and the 
operation of some of the exhibits from 
this source of current, are features which 
form centers of attraction to large num- 
bers. 

The exhibition is confined more closely 
to exhibits having a direct bearing upon 
the avowed purpose of the exhibition 
than is usual, and the many applications 
of electricity which are shown, illustrate 
in the clearest possible manner the extent 
to which electricity has come to be a fac- 
tor in our daily life. 

Young as is the development of electri- 
city in most of its applications, it has al- 
ready an “ancient” history, albeit its pio- 
neers are still mainly in the enjoyment of 
hale and vigorous manhood. The histori- 
cal exhibits cannot fail to impress the visi- 
tor with a sense of the painful and labori- 
field 


where progress has been of such unex- 


ous nature of progress—even in a 
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ampled rapidity as this. The many models 
of early incandescent lamps tell most elo- 
quently of the extent of the effort required 
to perfect even such a seemingly simple 
affair as this, and the Patent Office models 
tell the same story of other electrical ap- 
paratus. One man and another 
reaps, and only by the combined efforts 
of many who are forgotten in the final re- 
sult, is final attained. It is, 
doubtless, true that no single mind ever 
brought any great invention to perfec- 
tion, and nowhere can this fact be better 
realized than at this exhibition. From 
whatever point of view one may be inter- 
ested in electrical matters, all should see 
this great show, and few earnest minds 
will be satisfied with a single visit to it. 
A a A 
Paying Wages By Checks. 

Is there any good reason why men who 
work in industrial establishments and for 
railroad companies should not generally 
be paid by checks on local banks instead 
of in currency? Are there not a number 
of excellent reasons why they should be 
paid by checks instead? 

The subject is suggested by seeing a 
few days ago a newspaper item to the 
effect that a Western firm had been hav- 
ing trouble with its employés, who, in fact, 
struck because they were paid in checks 
instead of currency, as previously. 

Believing that cheeks ought to be better 
in most every respect for such payments, 
we inquired into this matter, and in reply 
received a letter from the secretary and 
treasurer of the concern, * Mr. C. W. 
Stiver, in which he says: 

“Regarding our adoption of the check 
system of paying our men, would state 
that our objection to paying cash is about 
as stated. * * * * Our pay rolls are rather 
large, amounting to about $50,000 per 
month, and we do not care to handle this 


SOWS 


success 


amount of currency, especially when it is 
entirely unnecessary and no one is par- 
ticularly benefited by it. * * * * Our checks 
are made payable to bearer, not requiring 
indorsement or identification, and pass 
as cash at any of the stores or banks here, 
thereby relieving the men of any trouble 
or the necessity of presenting them at the 
particular bank on which they are drawn. 
“After the new system had been tried 
the first time, the men experienced no 
trouble on account of it, and we have 
since heard no complaints from them, 
although we have paying with 
checks for the past six weeks. We be- 
lieve this is the only proper method of 
paying and is much better for all con- 
cerned than the system of paying cash.” 
It is, and for some time has been, our 
belief that, so far as wages 
should be paid in checks, the same as 


been 


possible, 


other debts are now mostly paid. 

A merchant or professional man in- 
variably prefers that payments should be 
made him in checks signed by responsible 


* PF, 


W. Wheeler & Co.. West Bay City, Mich. 
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The 


disease 


than in currency. 
check is and from 
germs; it pays the exact amount without 
bother of making change or inclosing 
silver; it forms a record of the payment; 
is much more easily recovered if lost; is 
attended with very much less risk of rob- 
bery; and finally, best of all, as it seems to 
us, it would make workingmen partici- 
pants in the grand system of commercial 
credits which forms the basis of business 
transactions, and which enables an 
amount of business to be handled entirely 
without the direct use of money that 
could not possibly be handled by the use 
of it, and which forms what is virtually a 
currency that is nearly perfect and which 
automatically contracts and expands ex- 
actly as it is needed. 

Men do not work for money, but for 
those things which money will buy; and 
it is a familiar fact that those who have 
the largest incomes and have the most 
of those things that money buys, actually 
handle comparatively little currency and 
do not wish to be bothered with it. They 
receive payments in checks and pay bills 
by the same means, and find it in every 
way advantageous to do so. There is no 
good reason why workmen should not 
partake of this advantage and in fact if, 
by the establishment of branch banking 
houses wherever needed, or in any other 
way arranging for taking care of smaller 
accounts than are now commonly dealt 
with by banks, intelligent mechanics could 
be induced to make general use of the 
banking system, it would, we are con- 
fident, be better for them and better for 
business generally. 

The men in West Bay City seem to 
have found no valid objection to checks, 
and we think their advantages will be ap- 
parent to all who try them. 

« A A 

The paper upon “The Mobility of 
Molecules of Cast Iron,” an abstract of 
which appears in this issue, would seem 
to be well deserving of the attention of a 
wide class of our readers. The results 
given, upon evidence which may not be 
challenged, upset theories or notions that 
have prevailed for ages. Our interpre- 
tations of the relations of causes and 
effects are often at fault, but the effects 
themselves are not usually so entirely 
misunderstood as they are shown to be in 
this case. The line of investigation here 
opened seems to be full of promise of 
richer relations in the near future. 

A 8 

Col. F. K. Hain, general manager of the 
elevated roads in New York City, who 
was killed by the cars at Clifton Springs, 
N. Y. on the oth, started in life as a ma- 
chinist in a railroad shop, and by sheer 
ability to do a prodigious amount of work 
rose to eminence as a railroad manager. 
Previous to the accident which terminated 
his life he was in ill health, resulting from 
overwork, and was endeavoring to recup- 


parties rather 


clean free 


erate. 
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Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail, 


(102) P. J. D., Montreal, Can., asks 
1. What is the best preparation to use to 
prevent the dampness of the sand from 
penetrating wood patterns? Is there any- 
thing better than shellac? A.—From the 
practically universal use of shellac for 
wooden patterns, we judge that nothing 
better is known for the purpose. The 
use of lampblack with the shellac is gener- 
ally condemned as being only a device for 
concealing bad pattern work, but we are 
inclined to think that it also helps to make 
the shellac more effective in protecting 
the pattern. We would be glad to re- 
ceive evidence upon this point. 2. Does 
it make any difference whether the shellac 
is mixed with grain alcohol or with 
methylated spirits? A.—As the solvent 
simply evaporates and leaves the deposit 
of shellac, we do not see how it can make 
any difference. 


(103) A. L. E., Louisville, O., writes: 
A pump having a 1%-inch discharge pipe 
running to an elevation of 60 feet has 
nine or ten L’s, and there is a pounding all 
along the pipe, causing great annoyance. 
Please state a remedy for this if possibl. 
A.—With the above meagre information 
it is obviously impossible for us to sug- 
gest the cause of the trouble or the way to 
cure it. We do not know the size or 
speed of the pump, and so whether the 
pipe is as large as it should be or not; we 
do not know what horizontal runs it may 
have in addition to the vertical lift, or 
whether it has any downward pitches in 
it or not. It is evident that the column 
of water is not solid, nor the flow of it 
steady. A larger air chamber might help 
the case; also, the suction pipe may be 
leaky and should be doctored, or the 
pump may be run so fast that the flow of 
water cannot follow the piston and com- 
pletely fill the cylinder at each stroke. In 
a line of pipe the hammer may be any- 
where along the line, and it is often diffi- 
cult to locate the precise spot where it 
occurs. 


(104) C., Chicago, Ill., says: A drum 12 
feet in diameter, weighing 9,000 pounds, 
is provided with a brake ring 14 feet in 
diameter, weighing 6,000 pounds, the drum 
flange being bolted to the arms of the 
brake ring. Suppose the drum to have a 
velocity of 50 feet per second at the cir- 
cumference, and it is stopped by means of 
the brake in one-half of a revolution. What 
is the strain in pounds on the arms of the 
brake ring where the drum is attached? 
A.—The problem cannot be answered 
exactly without a knowledge of the dis- 
position of the metal of the drum and the 
distance from center of shaft to the bolts 
between drum and brake ring. An ap- 
proximate solution is as follows: Assuming 
the metal of the drum to be concentrated 
at its outer circumference, and calling 
W the weight and Uv the velocity, we have: 
Stored energy = a 

64 
This energy must be absorbed in moving 
one-half a revolution, or, at the circum- 
ference of the drum, 18.85 feet. If the re- 
sistance of the brake ring is constant 
during the retardation, the force exerted 
at the circumferénce of the drum is 


351500 


351,500 foot-lbs. 


= 18,700 pounds, 


18.85 


The matter may be looked at in another 
way. 
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acceleration (negative) during 


Let pf 


the stopping ; 


Let s space covered in stopping ; 
Y « velocity before stopping ; 
W weight of drum ; 
F force exerted at the circum- 


ference of drum. 

Then, assuming, as before, the weight 
to be concentrated at the circumference 
of the drum, and the retardation (negative 
acceleration) to be uniform, we have: 


Z 2500 
p 66.3 and 
25 37-7 
. WV Qooo 
P= xp 66.3 = 18,700lbs, 
32 32 . : 


as before. The weight of the brake ring 
is not a factor in the problem. That 
weight is a factor of the pull on the brake 
strap, but has no influence on the strain 
on the bolts connecting brake ring and 
drum. 


(105) L. J. R., Meadville, Pa., writes: I 
saw a rule in your paper for setting a com- 
pound rest to bore a taper % inch in 33% 
inches. The answer called for 2 degrees, 
and I bored out a hole by that rule and it 
came out all right. Now I want to bore a 
hole 2 inches in 334 inches. The rule 
called for 11 or 12 degrees; but I had to set 
the rest 15 degrees to do the job. Will 
you please explain? A.—We do not know 
where our correspondent found the rule 
referred to; and whether the rule was 
right or wrong, our correspondent is evi- 
dently wrong in the use of it, for an angle 
of 2 degrees will not give a taper of % 
inch in 334 inches. For boring or turning 
tapers with accuracy, the graduations by 
degrees are not sufficiently minute to be 
of much service; but when such compu- 
tations are undertaken, it is well to have 
them as correct as possible, and they may 
sometimes serve in checking or watching 
operations. To ascertain the angle to set 
over the rest, we would first divide the 
difference in the diameters of the ends by 
the length; this would give us the chord 
of the arc corresponding to the angle of 
the taper, and from a.table of chords the 
angle would be readily ascertained, and 
one-half of this angle would be the angle 
required for the set-over of the rest. The 
first case cited by our correspondent (con- 
verting all the figures into decimals) will 
give us: — 3.75 = .0333, and in a 
table of chords we find .0332 for an angle 
of 1° 54’, and one-half of this, of 0° 57”, 
or a little less than one degree, would be 
the correct set-over. In the second case 
by the same operation we have: 2 ~ 3.75 

= 5333, and by the same table of chords 
this corresponds to an angle of 30° 56’, 
and one-half of this is 15° 28’, or nearly 
fifteen and a half degrees. It is evident 
from this, that with no means provided 
for indicating minutes, the graduations of 
the compound rest are not of much ac 
count in setting tor tapers, except as a 
means of approximating. 

+ 
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Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 


125 


Gear wheels, gear cutting. Grant; see page 26 

Forming Lathes, Mer. Mach. Tool Co., Meriden, C. 
Milling Machs. Kempsmith Co., Milwaukee, Wis 
Honest Mach. Oils. F.S. Pease Oil Co., Buffalo,N.Y. 


Engine Castings 4 to 2 H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 

Bevel and miter gears cut with perfect planed 
teeth. Boston Gear Works, Boston, Mass, 


19-509 


Aluminum and Brass Castings, Machinery, Name 
Plates, Twining Campbell, Paterson, N. Jd. 

Marine Iron Works, Chicago, builders of steam 
yachts and marine machinery; catalogs free. 


by Wakeman; 80 
B port, Ct. 


lremen, 


Practical Guide for |} 
r Pub. Co,, 


pp.; 75¢., post free; Am. Indus 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.¥. 


Key Seaters for any length of hub or width of 
keyway. New, handy machines. Mitts & Merrill, 
913 Tilden street, Saginaw, Mich. 

Duplex and special gear cutters, counterbores 
cutter and surface grinders, vertical millers, hand 
punches and shears. R. M. Clough, New Haven, Ct. 


Patent Soliciting of High Class.—D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send for “Brief History of Patent 
Legislation.”’ 

For Sale—A fair sized foundry and machine sh« p 


in good condition and weil 


with additional land, 
work; located on a 


equipped for medium heavy 
railroad; within eight miles of New York, Can be 
for few weeks only Owners 

rerms easy. Call or address 
New York. 


seen in operation 
giving up business 
Room No. 41, 22 William street 


a - * 


The Patent Office Report. 


The annual report of the Commissioner 
of Patents for the calendar year 1895 was 
submitted to Congress May 4th. It em- 
bodies not only a full report of the busi- 
ness of the year, but also an interesting 
review of the the industrial 
arts for the century. The 
Patent Office always pays its expenses. 
Since 1861 there has been some surplus 
The most 


growth of 


past quarter 


in the Patent Fund every year 
interesting items for 1895 are as follows: 

ee ee $1,245,247 
1,084,496 
4,529,886 


Receipts .....+- 


Expenditures 
Patent Fund in Treasury...... 


Total applications filed........... 46,809 
Patents issued....... 21,998 
Issued to foreigners............+- 2,049 
eT ee eee 59 
Forfeited for non-payment of final 
PE ee Te er 3,428 
Trade-marks registered........... 1,829 
Patents Expired. ...oceee: 12,345 
The States securing the highest num- 
bers of patents were: 
PEO TONEis de deseasecivess 3 
POENREVIVENIE .ecccccvccess 32S 
a ee 1,876 
Massachusetts 1,793 
Pet cn cassenwn 1,423 


In proportion to population the list runs 
Connecticut is first, with 
persons; then 
District of Co 
Massachusetts, Rhode Island, 
New Jersey, New York, Montana 
Colorado. At the bottom of the 
Mississippi, with one patent to 34,854 per- 
then come South Carolina, North 
Alabama, Georgia and Arkan- 


quite differently: 
every 927 


the 


one patent to 


come in succession 


lumbia, 
and 


list is 


sons: 
Carolina, 
sas. 

The principal foreign patents were dis- 


tributed as follows: 


PE kcnccccesesrseeaeewe 614 
GOTIMBRY 2.0 cccccvescceesen 539 
ON Ee er er 302 
PORE cess senseceecseieses BB 
eT 50 
Austria-Hungary ........... 46 
re 42 
I vce caveeseneeeeeenes 30 
PEGE cincersacccteenseaens 29 
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In the past twenty-five years there have 
been 25 inventors who have each obtained 
more than 100 patents. Some of them are 


as follows: 


Thomas A. Edison. ..... +++ 711 
Elihg TROMSOR. <6 06:50: «se S04 
Francis H. Richards....... 343 
Edward Weston....-..cess- 274 
Charles EB. Scvipmet.csccccsic 248 
Charles J. Vanderpoole..... 244 
Rudolph M. Hunter........ 228 
George Westinghouse...... 217 
The Commissioner recommends the 


enactment of the bill prepared by the 
Patent Committee of the American Bar 
Association, and now before Congress, 
limiting the time within which an appli- 
cation may be made in this country, by 
either the foreign inventor or any other, 
to two years after the matter has been 
patented or described in any printed pub- 
lication in this or any foreign country, 
and reducing the period within which 
applications shall be completed and pre- 
pared for examination from two years to 
six months. 

The report also recommends an enact- 
ment to secure admission to a solicitors’ 
bar of those entitled to practice before 


the office, the exclusive admission of 
lawyers being a manifest injustice. 
A A A 
The Growth of Wages. 
United States Commissioner Carroll 


D. Wright, in a recent bulletin of the 
Department of Labor, gives some com- 
parisons of the wages rates in the United 
States in the past 40 years. There has 
been a widespread impression that the 
employer of labor gets an excessive share 
of the fruits of it, and Mr. Wright avow- 
edly writes to controvert this. The aver- 
age wages of employés in the manufactur- 
ing and mechanical industries were in 
1850, $247.38; in 1860, $288.94; in 1870, 
$302.08; in 1880, $346.01; and in 1890, 
$444.83, the last decade showing the great- 
est proportional and actual increase. In 
1890 the value of the gross products, man- 
ufactured and mechanical, was $2,204 per 
capita, or for the above, $444.83 of wages, 
so that of the total product 20.18 per cent. 
went to labor, while in 1880 only 17.7 per 
cent. went to the worker. It 
be an indisputable fact that to-day the 
workingman gets more money for his 
labor, and also more of the products of 
all labor for his money. If he did not get 
some of the fruits of the world’s progress 
he might feel while 
such a showing as the above should still 


seems to 


well discouraged, 
give him heart to work. 
A ” A 

Mr. Edison having bought back his 
phonograph patents, has brought out a 
new The principal change is 
in the introduction of a spring motor, in 
place of the electric motor formerly used. 


machine. 


This change has shown itself to be advis- 
able from the fact that many people are 
still out of reach of street currents, and at 
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the same time will not bother with bat- 
teries of their own. The new machine 
takes the same cylinders as the old, and, 
except for the motor, is otherwise similar 
to it. It is expected to prove a formida- 
ble rival to the music box, with its limited 
assortment of airs, and it can be arranged 
to inscribe cylinders as well if desired. 
A A A 

From the report of the British ordnance 
factories for last year the cost of the 
various types of guns is gathered. A 
13.5-inch gun, without sights, cost 
$51,275; a 12-inch wire gun, without 
sights, $71,740; a 6-inch gun, $5,000; a 
6-inch jointed gun, $8,185; a 30-pounder, 
20 hundred-weight, gun, $2,300; an 8-inch 
experimental howitzer cost $6,825; a 
6-inch experimental howitzer, $3,805; a 
514-inch experimental howitzer, $3,435; a 
6-inch quick-firing gun, without sights, 
$7,160; a 4.7-inch quick-firing gun, $3,280; 
and a 4-inch 25-pounder wire gun, $7,085. 


A A A 


Commercial Review, 


New York, SAtuRDAY EVENING, MAy 9th. 
Engines, Boilers and Pumps. 
The month of April passed away in a 

manner very unsatisfactory to the New 
York trade in engines and boilers, and 
from the standpoint of many leading con- 
cerns, the reports of continued quietness 
are unequivocal. There seems to be no 
explanation to offer for it beyond those 
that have been given time and time again. 
There have been no recent exhibitions of 
jingoism nor any unusual ground for pub- 
lic excitement beyond the rising tide of 
politics, but there still exists a hesitancy 
and lingering policy upon the part of 
buyers. 

It is undeniable that 
talk of good and increasing business, but 
while so many of high standing complain 
of just the reverse, the market cannot be 
considered as in a profitable condition. 

In this city, there is enough building, 
at the present season, to create something 
of a demand for steam plants for electric 
lighting, running elevators, etc. This 
constitutes an important part of the sales 
of some sellers, yet it seems insufficient, 
alone, to create any great activity in the 
An industry from which the de- 


some concerns 


market. 
mand is now slack, is mining. 

As to the trade in steam pumps, some of 
the reports are of the same nature as those 
regarding engines and boilers. One com- 
pany, indeed, did an excellent business 
during the month of April. Marine 
pumps are still spoken of as one of the 
prominent features of the trade, and, of 
course, there is some demand at this sea- 
son for pumps for waterworks purposes. 

Here are a few reports of the business 
manufac- 
“During 


experiences of some engine 

turers. One company write us: 
the past month, we have received orders 
automatic 


for a number of Corliss and 


engines, but prices are very close, and 
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there is little or no profit in these lines. 
Our business has been somewhat better 
than during April, 1895, but cannot say 
what percentage of increase. We are re- 
ceiving a number of inquiries for heavy 
Corliss engines, but understand a number 
of the builders are short of work, and this 
will probably lead to low quotations, and 
we do not believe there will be any im- 
provement in prices.” They add that in 
some other lines of machinery their busi- 
ness has been much better than a year ago. 

The Hooven, Owens & Rentschler Co., 
Hamilton, O., say: “We have been ex- 
ceedingly busy during the entire year, 
running our works night and day, on 
Corliss engines. Our orders for April 
were fully as many as for March, the de- 
mand seems to be as great now as at any 
time during the year; the prices, how- 
ever, are very low, although we have in- 

(Continued on page 27.) 
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Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 

Address 


Young draftsman wants position, 


P. 8. C., AMERICAN MACHINIST. 


Foreman boiler maker wants position. A 1 refer- 
ences. Address I. J., AMERICAN MACHINIST. 


Mech. enygr, and exp. d' aftsman, a Scotchman, 38 
years of age, wants position. Box 108, Am. Macu. 


Mech. draftsman with 8 yrs. exp. in marine engi- 
neering wants position. Address G. Y., Am. Macn. 


Mechanical assistant draftsman is open for en- 
gagement. Best references. G. Am. MACHINIST. 


Situation wanted by experienced mechanic and 
skilled draftsman. Address Tool, Am. MAcHINIST. 


Pattern maker, first-class, wishes position, fore- 
man or otherwise. Al refers. Box 115, Am. Macu. 


Experienced draftsman wants position on gas en- 
gine work. Designing or as assistant to inventor. 
Address Box 114, AMERICAN MACHINIST. 


Wanted—Two draftsmen, aged about 35 years: 
those exper’d in automatic mach. and hopper feed 
work preferred. Box 107, AMERICAN MACHINIST. 


Wanted—Pos. as draftsman by tech. grad., with 
shop and drawing office exp. (24 years). Norwegian. 
Salary no object. Box 116, AMERICAN MACHINIST. 


Wanted—A man who has had experience in the 
manufacture of duplex steam pumps, to take 
charge of a shop employing from 30 to 40 men. 
Address Duplex, care AMERICAN MACHINIST 


Position as foreman machinist by thorough me- 
chanic of 18 vears experience,8 as foreman on 
general machinery and repairs. Good references. 
Address Box 112, care AMERICAN MACHINIST. 


Wanted — Experienced mechanical draftsmen, 
North and West, having evenings free. State where 
regularly employed. Edwin Guthrie, Patent At- 
torney, Corcoran Building, Washington, D. C. 


A very practical and mechanical engineer for lay- 
ing out and erecting new steam plants is open for 
engagement: many years’ experience; 38 years 
old. Address Practice, AMERICAN MACHINIST 


Wanted —A technically educated draftsman, ex- 
perienced on steam hoisting machines and electric 
power plants, ete. Address, with full outline of 
exper, and list of references, Box 117, Am. Macu. 


Graduate of leading technical school, 6 vears 
practical experience, 4 years in shop and 2 in draft 
ing-room. desires to change position, could invest 
$2,000. Address R. C,, care AMERICAN MACHINIST 
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Wanted, position by young man having 5 years’ 


experience with one of the largest machine com 
panies in the country. Shop work not wanted. Ref- 
erences given and required. Box 111, AMER. Macu 


Steady position wanted by thoroughly practical 
and up-to-date pattern maker (Swedish); 8 years’ 
experience with leading manufacturers in this 
country. fest of reference, sober, and willing to 
work. Address J. N., AMERICAN MACHINIST. 


A large tool factory wants a theroughly experi- 
enced engineer with college education and who is 
capable of acting as substitute for the technical 
director. First-class men will send their applica- 
tions, stating course of study, previous positions 
and references under 8. 6148 to Rudolf Mosse, 
Vienna, to be forwarded. 


Wanted-— Foreman, ¢ 
and experienced machinist 
rapid process interchangeable 


ineducated, thor’ly practical 
: must be up to date on 
work ; must have a 


record for handling men and pushing work out 
rapidly. Right man can grow. Enclose list: of 
references avd state salary required. Address 


Box 118, AMERICAN MACHINIST 


Wanted--A man to act as traveling represent 
ative for a favorably known tool builder, to sell ¢ 
labor-saving machine: previous experience 

salesman not necessary, but good habits, good ad 
dress, exp. in machine shop work and management 
required. Answers confidentially treated. Give full 
particulars as to previous ex. Box 105, AM. Macu 


as 


Draftsman & mech. engineer, exp.in all branches 
of mech. engineering, plain structural work, expert 


in designing and constructing machinery, has re 
liable executive ability combined with excellent 
mech, & tech. knowledge, is resourceful & quick ; 


wishes steady pos. of responsibility where brains & 
talent areappreciated. Address Box 119, Am. Macu. 


Wanted—A_ first class “‘all around’ modern 
machinist. who has had some experience as fore 
man, and been a success as same, to work in shop, 
and act as foreman in shop manufacturing 
medium heavy machinery To the right man, 
who is up with the times and can fill the place 
to our satisfaction, an excellent opportunity to 
prove his value is offered Address Box 110, 
AMERICAN MACHINIST 


Wanted —A nrst-class designer and draftsman on 
experimental shoe machinery, capable of working 
out the ideas of aninventor and carrying the design 
of machine through to a practical conclusion, 
that it can be manufactured and look like a modern 
machine. None but a thoroughly experienced man, 


so 


both in the shop and as a designer need apply. One 
familiar with sewing machine work preferred 
Please state full particulars and lowest actual 


wages desired. Bex 190, AMERICAN MACHINIST 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Cheap 2d hd lathes & planers. 8.M. York,Clev’d, O. 

Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


Best and cheapest Bolt Header, made by 
Baush & Harris Machine Tool Coe, 
For Sale—A first-class key-seater, new. Address 


Mitts & Merrill, 913 Tilden st., Saginaw, Mich 


Light and fine mach’y to order ; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J 

For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati.O 

For Sale—Good 3 H. P. Springfield gasoline 
cheap. Frank H. Chisholm & Co., Bloomington, 


eng 
1 


5,000 half-worn drills and taps at 1 cent 
stamps for samples to J Lucas, 


For Sale 
each. Send 
Lynn, Mass, 


For Sale 
in first-class condition. 
Detroit, Mich. 


Wanted— Partner with about $1,500 for the man 
ufacture of light mechinery Shop established 
30X 113, AMERICAN MACHINIST. 


For Sale Cheap—1 No. 2, 11-inch stroke 
key-seater. Has key making and binder 
ment. Been used less than 30 days. Address, 
Gardner Governor Co., Quincy, Ill. 


We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, millers, screw machines. etc. Call or get 
list17B. The Garvin Mach. Co., 440 Canal st. N.Y 


Two Warner & Swasey speed lathes, 
Penberthy Injcctor Co., 


Morton 
attach 
The 


For Sale—Modern machine shop with fourdry, 


blacksmith and pattern shop: situated in one of 
the largest cities on great lakes: dock and rail fa- 
cilities. A rare opportunity for right party. Ad- 


A. C., AMERICAN MACHINIST. 


dress J. 





VALUABLE BOOKS 


For MACHINISTS, ENGINEERS, ELECTRICIANS, Etc. 


Our catalogues of Books, 


on the above subjects, as 


well as every other practical subject, sent free to any 


address. 
{See our detailed adver 
in recent numbers of AMERK 


tisements of special books 
AN MACHINIST, 


NORMAN W. HENLEY & CO., 
15 Beekman Street, NEW YORK. 





MANUFACTURING SPECIALTIES. 
Dies, Tools, Models and Special Machinery. 


MILLING AND 


PRESS WORK. 


Electro-Plating of all kinds. 


SATISFACTORY WO 
THE PARK MFG. CO., 920 


RK GUARANTEED. 


Elm St., New Haven, Conn. 








STERLING 


Steel. dee p threads on 


HAND VISES. 





CLAMPS. 


screw give purchase 

2% in., $5c.3 3in., 70c. 
STUBS’ HAND VISE. 
Retail, $1.00; our price, 79c. 


HAND DRILL 





with drills in hollow handle, 3 
jaw chuck Should be in 
b every tool chest. Retail, $1.25; 
Black.» Bright “7. our price, 93c. 
CALIPER SqeuE. 
Rea age iths and W0ths; 
fin. long, $3. 37: 6in., $3.75. 


[A 








ALBRIGHT’S WRENCH. 


by 
smoot 


Can be operated on 


toothed or 


hand; furt 


¥ inserted 


1aws 
, $1.133 13 in 


ished with 


, $1.22. 


The Standard ean Counter. 
On the Principle of the Stop Watch. 





STANDARD SPEED INDICATOR. 


Adjusted to ru 
affixes itself t« 





n upon 





FREDFRAS Fi 


touching trigger Po 


ani rregu 


LE CARDS. 


Carding of first quality; being held by wire, han- 
dle will not loosen. Per dozen, 75« 
as ail yourself of these bargains. We are also 
Send 


for ustrated Catalogue 
on tirst order. 


head ame ters for Bicycle Repair Tools. 
ILL 


which we will refund 


T. H. E. FRASSE CO., 


19 WARREN STREET, 


Near Broadway, N. Y. 





creased our prices over last year to some 


extent.” 


Another concern says: ‘We have had 


less business in April than during the 
month of March, and also less than a year 
ago. Our engines are sold almost entirely 


for electrical work, and there are very much 
plants being put in at the 


ago Most of the 


lled at 
for ottice bul 


electrical 


e than a 


fewer 


present tim year 


engines being inst: present are for 


isolated plants dings, public 


institutions, stores, etc., and there are 
fewer of these being built than there were 
a year ago. The number of engines go- 
ing into central stations has been very 
small. Until there is an improvement in 
the financial condition of the country we 


cannot see any hope of any improvement 


in our business. We do think that there 
would be a considerable number of en- 
gines bought for electric light stations, 
should financial conditions be better. A 
great many from whom we have had in- 
quiries write us that matters have been 
postponed until money matters are easier. 
If it were not for the isolated plants we 
would have to shut up our works. With 
these, howe ver, we have managed to keep 
our force going, but on account of the 
small amount of business, the great com- 


ot the 
result has been that the 


petition and the desire buyer to buy 
cheap, the 
of high 
pelled to sell at such price 


dollar 
It is at present the ‘survival of the fittest. 


builders 


have been com- 


s as will hardly 


grade engines 


an old one. 


,” 


allow them a new for 


We learn from Beaudry & Co., Boston, 
Mass., that their sales of power hammers 


in March and April have been in excess 


of any previous month, and they think the 
prospects are that they will continue to 
have all the business they can comfortably 
handle Their orders have not been cone- 
fined to any particular class of manufac- 
turers, but have come from carriage build- 
ers, the machine departments of cotton 
and other mills, machine builders and 
forge companies 
Quotations. 
New York, Monday, May 11th 

Iron—American pig, tidewater delivery 
No. 1 foundry, Northern.......... $12 50@ $13 25 
No. 2 foundry, Northern 12 00 @ 12 50 
No. 2 plain, Northern.... .- 1100 @ 11 50 
Gray Forge....... ees ae @ 11 75 
No. 1 foundry, Southern...... 11 75 @ 12 00 
No, 2 foundry, Southern......... ; 11 25 @ 11 50 
Oe See .-- 1075 @ 11 00 
No. 1 soft, Southern.......... - 11 3B Il 80 
No. 2 soft, Southern sseseseces FS ee 
Foundrv forge, Southern........... 10 25 @ 10 50 

Bar —_ Base, in Carloads—Mill price, on dock: 
common, 1.20 @ 1 vee ey ips 10 per cent. less for 
some qua tiie 8; refined, 1.25 @1.50c. Store prices: 
common, 1.40 @ 1.5 re ‘fined. 1.50 @ 1.70¢ 


Tool Steel Ordinary sizes, standard quality, 534 


@ 7c.: extra grades, 11 @12c.; special grades, 16c, 
and upward 

Machinery Steel From store, about 1.75. 
Special brands upward 

Cold Rolled Steel Shafting—Base size in car 


loads. about 2hc.; 234c. for smaller quantities 
from store 
Copper—Carload lots, Lake Superior ingot, 107¢e. ; 
electrolytic, 10% @ 1034c.; casting copper. 10@ 10%¢c. 
Pig Tin—For 5 and 10-ton lots, about 13.45 @ 


13.50c.. f. o. b 


Pig Lead—In carloads, 3.05¢.,f. 0. b 

Spelter—In carload lots, New York delivery, 
quoted about 4.05 @ 4.10e., for common Western 
brands, though some spelter is offered as low as 
1 0c 

Antimony—Cookson’s, 714 @ 734c.; Hallett’s, 6.60 
Thine Japanese, 614 @ 6%e 

Lard Oil—Prime city, pre sent make, 47 @48c., in 


carload lots 
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Manufactures. 


The West End Electric Light Co., Hazleton, Pa., 
— —— -- tel 
will erect a new plant. 

Wm. H. Kemp, Hazleton. Pa., will erect a knit- 
ting mill and will put in machinery. 

A laundry will be built at [East Greenville, Pa.;: 
E. A. Hendrick, manager.* The building will be 
60 x 100 fect. Newmachinery will be put in. 

The W. F. & John Barnes Co., of Rockford, TIL, 
have added a four-story 100-foot addition to their 
factory to meet the increasing demands of their 
trade. 

The Homer Steel Fence Co., capital stock $100,- 
000, have been authorized to do business, and are 
about to build a 60 x 120 two-story factory at Bat- 
tle Creek, Mich. 

The Battle Creek, Mich., Steam Pamp Co. have 
just finished a 60 x 140 foot enlargement to the ma- 
chine shop and are now at work onan addition to 
the foundry, of the same size. 

The city engineer has submitted an estimate to 
the council of the city of St. Thomas, Canada, for 
a combined electric light and electric railway 
plant for that city to cost $57,000. 

George W. Glazier is building a 40 x 90 foot ma- 
chine shop, two stories high, at Lynn, Mass. He 
will do a general machine business, but will make 
a specialty of morocco finishing machinery. 

The Fifth Wheel Works—D. W. Wilcox, presi- 
dent and manager—Mechaniecsburg, Pa., will erect 
a one-story iron-roof building 50 x 100 feet, and 
will put in a boiler, engine, drop hammers, etc. 

It has now been finally settled that the market 
building and plaza of Newark, N. J., will be lighted 
with electricity. The light will be supplied bya 
new electric plant, built and owned by the city. 

Solon D. and Harvey L. Bausher, under the name 
of Bausher Bros., will erect a factory at Harris- 
burg, Pa., for the manufacture of underwear. The 
plant will be equipped with engine, boiler and the 
most improved machinery. 

The Goodyear Machine Company, of Boston, 
Mass., has decided to change its location to one 
outside the city. The location is not yet settled, 
and as they employ a large number of skilled em- 
ployés, several cities are trying hard to secure the 
plant. 

The Aetna-Standard mill, one of the largest 
sheet mills in the country, is preparing to build for 
themselves an immense steel plant, at Wheeling, 
W. Va. It will be located near their tin mills, and 
work, it is understood, is to be commenced as 
soon as the surveys are completed, 

The old water privilege at Middleboro, Mass., 
known as the * Muttock Dam,’ and noted as being 
the site of the first rolling mill built in America, 
has been purchased as a power station for the 
Middleboro Street Railway. Mr. George Wood, of 
Middleboro, Mass., is interested in this branch of 
the work 

An electric trolley road is proposed from Battle 
Creek, Mich., to Kalamazoo, by the way of Au 
gusta and Galesburg, with a spur to Gull Lake, a 
popular summer resort. E. E. Downes, manager 
of the electric lines at Battle Creek, is at the head 
of it, and it will undoubtedly go through this sum 
mer. The distance is 25 miles. 

The Buffalo Forge Co. are building the special 
blowers with compound engines required for tor 
pedo boats Nos. 3,4 and 5, and also the Holland 
torpedo boats. The Columbia Iron Works, as is 
generally known, are building the above vessels 
for the United States Government. This house is 
also building the blowers and engines for revenue 
cutter No. 2, building by the Atlantic Iron Works, 
Boston, Mass 

The Geometric Drill Co., of New Haven, Conn., 
announce that they are about to remove to new 
and larger shops at 150 Ashmun street, and that 
Mr. Hf. E. Adt, who, forthe past 15 years, has been 
connected with the firm of John Adt & Sons, New 
Haven, Conn., has lately become associated with 
their company, and will be in charge of the busi- 
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14-in. x 6 ft. Hendey-Norton Lathe, and 12-in. x 4 ft. Hendey-Norton Lathe. These 
are modern, high-grade, practical tools, and are specially adapted for tool-room work. They 
have the Norton Attachment for screw cutting, giving 36 different threads and 36 different 
feeds with only two changes of gear, and movement of lever in gear box from one notch to 
the other. Note the automatic stop under apron. It will automatically stop carriage at any 
desired point in either direction, Invaluable for internal or duplicate work. 








The 12-in. Lathe is fitted with drawing-in sleeve and American Watch Tool Co.’s 
Standard Chuck, used in making small taps, reamers, etc. Work finished first and cut from 
bar afterward. No centering required. See carriage reverse lever by right-hand side of apron 3 
no reaching for countershaft shipper required. 


SEND FOR CATALOGUE. 


The Hendey “Machine Co., 


TORRINGTON , CONN. 


European Agents: 
CHAS. CHURCHILL & CO., London, Eng. 
SCHUCHARDT & SCHUTTE, Berlin, Germany. 
EUGEN SOLLER, Basel, Switzerland. 
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OVERHEAD 


for Mills, Foundries, Machine Shops, or for 


The Coburn Trolley Track Mfg. Co., 


"96 THE NEW ’% JENKINS ’96 


rat . Is the Perfection of Joint Packing. Instantaneous, 

ED) FRI mS DOES NOT SQUEEZE OUT and not necessary to follow up 

JENKINS STANDARD PACKING joint. We guarantee it to last for years on any and all 

pressures of steam or any kind of joint where packing 

is required. Does not rot, burn or blow out, therefore 

the best for all purposes. Call for and insist on having 
°96 JENKINS °96, stamped like cut. 


JENKINS BROTHERS, New York, Boston, Philadelphia, Chicago. 


PICS 





This beats 
Wind, Steam or Horse Power. 
We offer the 
ACTUAL 


WEBSTER jjonserower 
GAS ENGINE 


For $150, less 10 per cent. dis 
count for cash. Built on the 
interchangeable plan. Built of 
the best material. Made in 
lots of 100, therefore, we can 
make the price. Boxed for 
shipment, weight 800 pounds. 
Made for Gas or Gasoline. 


ge Write for Special Catalog 


WEBSTER MFG. CO. 
1079 W. 15th St., CHICAGO. 


NEW HAVEN MFG. CO. 


NEW HAVEN, ; 
CONN. 











Manufacturers of 


IRON WORKING MACHINERY. 


Cataloque AC. 





DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N. Y. 


hows doe off ™y_ polenta ofets q 


work, Com For Mia amd forssan Countries, 
Coutinounty fore ‘past fourteen years. 


Pe 


HIGH GRADE Metal-Working 


PLANERS AND 
SHAPERS, 


Write for circular and address of 
Dearest agent. 


THE OHIO MACHINE 
TOOL 


” 





600 South Leighton Street, 
Kenton, Ohio. 








Special Machinery. 


Adjustable 2-Spindle Drill Presses 
Cutter Grinders. C d 
Cock Grinders. Solicited. — 


Send for Photos or Blue-Prints. 


FOOTE, BARKER & CO., 
49 “A” Wood St., Cleveland, 0. 








Patent Carrying Track 





TRAMWAY 


Merchandise. Send for Bovk, 





-+- HOLYOKE, MASS.., 


Plain Miller 


Adapted to the 
requirements of the 


modern Railroad shop. 


& ¢ 
Na re) 
9. D 





a A 
Sebetetetedededededrds 


Description and Illustrations 
for the asking. 


W. D. FORBES & CO., 
HOBOKEN, N,J., U.S.A. 
1307 Hudson Street. 





«*PEERLESS”’ DUPLEX PIPE THREADING 
MACHINES. 


COMBINATION BENCH 







AND PIPE VISES. 


CONTINUOUS 
FEED 
RATCHET 
DRILL. 


BIGNALL & KEELER MFG. CO, 
Box 733, Edwardsville, Ill. 








FISH LATHES .... 


Formerly known as Prentiss Lathes. 
os A A 


H. C. FISH MACHINE WORKS, 
WORCESTEP., MASS. 





Circulars on Application. 


ness department, and w also assist in designing 


and perfecting special machinery. 

It is now about settled that the New Castle, Pa., 
Steel & Tin Plate Company will build during the 
coming summer a fine steel plant. The managers 
and owners of the tin mill are thoroughly disgusted 
with the recent action of the steel manufacturers 
in raising the price of billets, and they claim that 
t wili be impossible to run the works and com 
pete with the old country tin manufacturers if the 

new price of steel billets prevails 

rhe Boston and Montana Consolidated Copper 
and Silver Mining Co., of Great Falls, Mont., are 
erecting a new electrical power house in connection 
with their large mining plant rhis buiiding is to 
be modern in all respects. The Berlin Iron Bridge 
Co., of East Berlin, Conn., have the contract for 
furn'shing the steel work The building will be 
absolutely fire proof, and the covering will be lined 
with Anti Condensation roof lining 

Messrs, Chas. 8. Dundore, Thos. J. Dotts, Daniel J 
Driscoll, Geo, H. Heckman and Henry C. England 
are the incorporators of a new enterprise for the 
manufacture of bicycles at Reading, Pa. The cap 
ital of the new company will be $50,000, and the 
new factory will be equipped with the latest ma 
chinery. It is probable that Mr. Dundore, who, 
until recently, was with the Dundore Cycle Com 
pany, will manage the new concern 

The Sawyer Tool Co., of Athol, Mass., are manu 
facturing a new line of bench levels, the frames of 
which are made of steel instead of cast iron, 80 
that they are light to handle, have a finer finish, 
and will not break if accidentally dropped. They 
are accurately ground and adjusted, and nickel 
plated. For vertical work a glass is provided at 
each end of the level, so that it is always right for 
use Whichever way it may be picked up 

The Niagara Falls Paper Co., Niagara Falls, 
N. Y., are going to make the following additions 
to their mill: A brick building, 170 x 150 feet, for 
the manufacture of sulphite fibre; grinder room, 
98 x 69 feet ; boiler house, 54x 52 feet. They will 
also add the following new machinery: Five pulp 
grinders, 350 horse-power boiler capacity; 250 
horse-power engine ; wood conveyor, 650 feet long 
and 46 feet high; three water wheels, 1,300 horse 
power 

The Sweet Manufacturing Company, of Syra- 
cuse, N. Y., has been reorganized with this list of 
officers President, Robert Dey; secretary and 
treasurer, Francis H. Nye, Jr.; managing director, 
William A. Sweet. The other directors are George 
} Leon ard, Frank M. Bonta, Peter Eckel and Carl 
F. Banning, of New York. It is understood that 
the new company is investigating the question of 
bieyeling tubing. and that the works may be put 
into the making of that kind of steel 

The Westinghouse Electric and Machine Com 
pany proposes to add two more shops to their 
mammoth plant at East Pittsburgh, Pa. Each will 
be 500 feet long and of the style of those already in 
operation, The new factories will be located on 
the site originally designed for extended im 
provements of their works This site lies alto 
gether within the limit of the borough of Turtle 
Creek. With these latter in operation, the num- 
ber of Westinghouse Company's employeés will be 
increased about 500 

The Pennsylvania Stee! Company, Steelton, Pa., 
are working on a very large order for steel rails to 
be shipped to Brooklyn Heights, New Jersey. They 
are a new design of the girder rail, stand 9 inches 
and weigh $4 pounds to the yard. This company 
just made a large shipment of %® pound T rails 60 
feet long, to the Fitchburg Railroad in Massachu- 


setts These rails are the longest ever rolled at 
this plant The company employ about 3,900 men 
and their last pay roll for two weeks amounted to 
ilmost 368.000, an increase over the same time last 
year 

The firm of C. IL Baush & Sona, of Holyoke, 
called the 


Mass., has been reorganized, and is now 
Baush & Harris Machine Tool Co. Mr. William A 
Harris is the only new member of the new com 
pany, and all the members of the old firm remain 


with theZnew with the exception of the senior 
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member, Mr. C. H. Baush, whose death occurred 


January7th. The company will remove to Spring 


field, Mass., a8 soon as a new plant can be erected. 
Which, itis hoped, will be about July 15th. The 
new plant will be modern in every respect, and 
will largely increase present facilities. 


The plans and specifications for the new electric 
light plant to be erected by the city of McKecs 
port, Pa., have prepared by City E 
F. W. Patterson. The City Controller will im 
mediately for bids for the 
The building is to 
fitted up with one 


been ngineer 


advertise construction 
and equipment of the 
feet 


non-conden ing 


plant 


he 35 x 75 and will be 
300-horse 


There 


automatie engine of 


and another of 125-horse 


are to be two return tubular 


power, power 
boilers, rated at 159- 


The 


1,000 incandescent 


horse power; also three are dynamos ma 


chinery is expected to produce 
lights. The Councils of the city 
a municipal plant 


lights and 350 are 
decided to erect 
only local company demanded a long contract at 


because the 


$75 per lamp 


A 


New Catalogs, 


There are three sizes of Standard Catalogs, 

first authorized by the Master Car Builders’ 

iation, 9"x12", 6'x9" and 3%'x6. 

We recommend the 6 x9 size for machinery 

catalogs. When they must be larger or smaller, 

one of the other standard sizes should be 
adopted if possible. 

The Ferracute Machine Co., Bridgeton, N. J., 
a special pamphlet devoted to presses built by 
them, particularly adapted to the manufacture of 
bicycles. 


issue 


Wm. J. Baldwin, M. E., 277 Pearl street, New 
York, issues a finely-printed pamphlet on “ The 
Separation of Grease from Exhaust Steam.” I lus 
trations are given of Mr. Baldwin's separator for 
this purpose. 
issues a new cata- 
which 


J. E. Snyder, Worcester, Mass., 
log devoted to his line of drilling machinery, 
consists of upright drilling machines, ranging from 
20 to 36 inches, plain and back geared, and with 
sliding heads. The catalog is standard size, 6x9 
inches 
School of Applied Mechanics, Cleve- 
land, mechanical engi 
neering department, and in this we find illustra- 
tions of the equipment of the school in the way of 
, With information regarding 
It is 546 x8 inches, 

The Clarence E, Van Auken Co., Chicago, HL., 
send us a finely gotten up catalog illustrating and 
describing their specialties to be 
and consisting of water 


The Case 
O., send us catalog of the 


machinery, tools, ete 


the course of study 


used in connee 
tion with steam plants, 


columns, pressure regulators, pump governors and 


other appliances of that nature. The catalog is 
standard size, 6 x 9 inches, 
The Replogle Governor Works, Akron, O., send 


catalog of water wheel which are de 
signed to automatically control the speed of water 
as where water 
and it is 
should be 


governors, 


wheels, in such cases for instance 
wheels are used for generating electricity 
important that uniformity of 
maintained. The catalog is 8 x 544 inches 


speed 


One of the finest trade catalogs recently issued 
is by A. L. Ide & Son, Springfield, IIL., 
voted to setting forth the 
High Art engines. The 
cover, and is illustrated by means of a number of 
fine engravings, showing the engine and some shop 
It is standard size, 6x 9 inches. 

The L, (Athol, Mass., have issued 
anew catalog of tools milling cutters. The 
eatalog is attractively gotten up and illustrates a 
line of tools which are already quite familiar to 
most of readers, In addition to the 
shown in former catalogs there are illustrations of 
The 544 x 


and is de- 
their Ideal 
catalog has an embossed 


points of 


processes, 
S. Starrett Co., 


and 


our tool 


a variety of milling cutters, catalog is 
Tle inches. 

The American Stoker Co., Dayton, O., send an 
illustrated pamphlet in which is shown the con- 
struction of the American underfeed stoker, as 
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BRIDCEPORT, CONN. 


Pipe Cutting and Threading Machinery, 
, RATCHET DIE STOCKS AND 


FOR HAND OR POWER. 
MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS 


66 CARDEN ST., 


Ue 
RATCHET DRILLS 


"*e Toledo Machine ana Tool Co. 
OAK AND JACKSON AVENUE, 


TOLEDO, OHIO, U.S. A. 


MAKEEFS OF 


PRESSES, SPECIAL 
MACHINERY, 


and machines for the 


manufacture of 
Bicycles, $ % 
Drop Forgings, : 
Stampings, : : 
Brazed Tubing, : 

and ageneral line of sheet 

metal work 
SEND FOR CATALOGUE “A,” 


oe oe fF of 








Howard Chainless Bicycle. 


The first manin any town who buys one will be 
allowed an agertt’s discount and offered an agen- 
Cy,whereby he gets commissions that will pay for 
his wt el, Or atleast reduce the cost. Address 
OWARD, 771 Summer Av,, Newark, Nb 





That’s where you're 
wrong 


Don’t Need ? 
Arithmetic ¢ 
You need it every day, 


but probably ask the boss 
instead of doing it yourself, 


MACHINE SHOP ARITHMETIC 


Just tits vour case--that’s what it’s for. 


PRACTICAL PUBLISHING CO., 
East Orange, N. J. 


60 cents 
2c. stamps taken. 





** AKRON ”’ BELTING 


is guaranteed for the most ex- 
acting service. Defective Belts 
Replaced Free. 


THE AKRON BELTING CO. 


Manufacturers of Belting and 
Mill Supplies. 


AKRON, OHIO, U. S. A. 


Valuable Hand-Book Free. 
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Practical Books for 
Practical Men__—_, 


Catalogue of ~ leading and most important 
works on STEAM, STEAM ENGINES, ME- 
CHANICS, MACHINE RY, MECHANICAL and 
ELECTRICAL ENGINEERING, sent free to any 
anarons PHILADELPHIA BOOK CO. 

al dnd Scientific Books, 


PHILADELPHIA, PA 


Practic 


19 South Ninth Street, 





WATER POWER GOVERNED 


for electrical and other work, 
with results equal to the 
best Corliss engine prac- 
tice. 

Send for Illustrated Cat- 
alogue “A.” 
THE REPLOGLE GOVERNOR 

WORKS, Akron, 0., U. S. A. 
MARK A. REPLOGLE, 

Chief Engineer, 














J. M. ALLEN, 
WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 


President. 


Lowest Cash Discounts a low- 
edon Architectural, Scientitic, 
Electric ~ Mech anical, Indus- 
echnical Books, 
and Discount Sheet 
, New York. 


[)ISCOUNTS 


| a em and 
Catalogue 
};Warren St 





Free. WM. T. COMSTOCK, 2: 


COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK, 






















The Providence Line. 


The announcement of the opening of the 
Monday, May 11, 18696, 
“by all lovers 


Providence Line, 
will be hailed with delight 
of comfortable travel.” This line is with- 
out exception the route for all travelers 
desiring to visit Boston, Providence, 
Worcester, and New England and the 
Maritime Provinces, combining the ad- 
vantage of the longest water route and 
shortest rail ride, assuring passengers a 
full night’s rest with early arrival at des- 
tination; and the sail through Narragan- 
sett Bay and on the Providence River, 
in the early morning or evening, is a de- 
lightful feature and will well repay the 
early riser. 

A novel feature of this line, possessed 
by no other on the Sound, is the main 
deck café, while 
listening to a superb orchestra, enjoy the 
cuisine of a first-class club or restaurant. 
however, of 


where passengers may, 


The most distinctive feature, 
this line, and one so often spoken of by 
travelers, is the uniform courtesy shown 
by all its officers and employés to travel- 
ers, which is the more appreciated be- 
cause so often denied the traveling public. 





Automatic Solid Die Bolt. 


THREADING 
==; MACHINES. 


Two Styles. Four Sizes, 
Send for Catalogue ‘*‘A.”” 
WEBSTER & PERKS TOOL CO. 
Cor. Spring and Monroe Sts., 


- Springfield, Ohio. 
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« ee, Pe 

\ CONN. Ween, | itienes especialy for the use of cheap bitamin 

= ong coal is delivers to the grates automatically by 

MAKERS OF ee ee Pee eee ON 

ry + One of the most complete chuck catalogs that 
Fine Machine Cools Seihetomy rages 
J co New Lor n, ¢ I ind contains numerous 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. | .. A oe dl “f ie ne nde aia ae’ I by 
Gauges and Small Tools for all Machine Work. “6 Drop Hammers and Trimming scien: tas antiiels Aa eek easabins einai te 
Presses. % Forging and Trimming Dies for all classes of work. given regarding sizes, capactt en . 




















ete rhe cata has % ges, a sta i 

ENGLAND—Bwuck & HICKMAN, 280 Whitechapel road, London, E.: CHAS. C Co 7 

2t Cross st , Finsbury, London, E. C sai ; — . AS. CHURCHILL & Co,, LTp., size, 6 x 9 inches 
FRANCE —FeNwi . FRERES & CO., 21 Rue Martel, Paris ; F.G. KREUTZBERGER 140 Rue de Neuilly W A. ave pos ved from the Knickerbocker En- 
re . . . cea rine orks irtfiord, Conn rcataiog ustrating 
CHICAGO—42 and 44 S. Clinton st. BOSTON - 281 Franklin st NEW YORK~ 123 Liberty inddeseribing thet K kerbocke v \ h 
Seems to sist of urey ers pa ‘ i 
reting i! g& plat wh s atta i 
FINE PULLEY TAPS, HIGHEST QUALITY.) the crank aise. rhe engine is devise 
: , 4 , ; 
Lightning” and “ Green River” Screw Plates, Taps and Reamers of all kinds, used particularly for special high speed servic 
Bolt Cutters, Drilling Machines, Punching Presses, etc. Send for Catalogue. | *'! Were economy of space Is important. Thi 
catalog is 5x 8 inches 
D. Van Nostrand ¢ Murray stree s | 
= _ — - . . - us tl r newly t sed itulog f WKS ! 
. tricitv, electri ght electro-motors, et« I} 
WILEY & RUSSELL MFG. Co., Greentield, Mass., U. S.A hooks cataloged are classified—an arrangement 
which will be found of great convenience his 
catalog forms Part 2 of a complete catalog of 
THE STORY OF A KEY-WAY —w seven Acts, | stientiticand technical hooks which the publishers 
design issuing The size is 5%, by 944 Inches —so 
ee oe a ee —__—_—_———_— a — a a nearly standard as to be tantalizing 

The Webster Mfg. Co.. Chicago, Tl... have issuec 


a special catalog of the Webster upr ght gas ane 


vapor engine No. 2 The catalog illustrates an 


l 
1 
l 
describes various sizes and styles ol this engine, 
and shows also adaptations of it to a variety of 
service, such as pumping, saws, roller milis, ete 
Exterior and interior views of the shop in which it 
s built are given. and the eatalog will be found 


3 


interesting It is 734 x 5! 


; inches 


Dobbie, Stuart & Co., Niagara Falls, N. Y., send 
an illustrated catalog of contractor's and quarry- 


men's machinery, which consists of hoisting en- 





gines and machinery, portable boilers, windlasses 
ind other hoisting and conveying machinery used 
by contractors. The catalog is accomplished by a 
letter in which the firm states it was their inten 
tion to have it 6x9 inches standard, but that the 
printer had actually made it 6,5 x 9'4 inches 

E. W. Bliss Co., Brooklyn, N. Y., send us two 
pamphlets, one describing cutting and notching 
tools for armature disks and the other tools built 


by them which are especially adapted for use by 





bieyele manufacturers. These include drop ham 





mers and presses Of Various forms and sizes, some 





es) 

. - ; | of which are specially adapted to specia per 

es _ itions upon bicycle parts, such as chain-making 

tube tapering, et The pamphlets are 546 x8 

ACT ONE—“ Easy Enough at the Start.” inches 

Baker Bros edo. O issue a pamphlet which 

CONTINUED NEXT WEEK. Piet RST apt "oa blero 

trat thie la i the impr metl 3 








PRESS-WORKING By OBERLIN SMITH. | the pampnict is called “A Bit of Ancient History, 
Illustrated with 433 Engravings. 7 pe f fo a t cig “ “9 woo = 


OF METALS 276 Pages. 8vo. Cloth, $3.00. Sc aiiace Wikia hho, ‘nine ay ceiaaaied ela 
ad istrating key-wa itting machines, which is 


JOHN WILEY & SONS, New York. 

















The Hoppes Mfg. ¢ Springfield, O., have issued 


EE Peeper, params pert 
On 14, eS, 1S, 21-in. swing. feed-water heaters The catalog shows not onls 
k D lj omplete purifiers and heaters, but also gives some 
° Quic e very . very Interesting ustrations of the evil results 
On 24, 27, pw Teng 36, 42-in, from using bad water in boilers without proper 
- i t ill be found 

' 


Fitchburg Machine Works, _) 


FITCHBURG, MASS., U.S.A. 
Up-to-Date Machine Tool Manufacturers. 


interesting, and is sent on application. It is stand- 


ird size, 6x9 inches 


We have received a catalog of the Mergen 
thaler Linotype Co., Tribune Building, New York 


city, in which are given full illustrations and de 


CATALOG E. 
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scription of the Linotype machine, by which the 
type on this paper is set. The catalog also con- 
tains copies of a large number of letters written 
by users of it, and tables of figures giving the out- 
put of the machine in various printing offices, and 
comparisons with hand work. It is probably in- 
tended to be 6 x 9 inches, standard, but measures 
57% x 914 inches. 

The Pneumatic Engineering Co., of 100 Broad- 
way, New York, have published two catalogs. One 
relates to their pneumatic hoist, which has several 
new features ; while the second illustrates and de- 
scribes their pneumatic systems of pumping, of 
which they have two. The Titus system is adapted 
for pumping from artesian wells, or wherever a 
deep submergence can be obtained, and the Halsey 
system is for pumping for all purposes where the 
submergence is small. The pamphlets are 6 x 9, 
standard, and will be found interesting. 
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reo $AUB?™ BALL-BEARINGS 


For General Machine Construction. 


ENORMOUS SAVING OF FRICTION AND POWER TRANSMISSION. 


RADIAL (CYLINDRICAL) AND END-THRUST TYPES, 
FOR STANDARD AND SPECIAL SIZES. 








TYPE B, OR DOUBLE RADIAL BEARING, 


(For heavy loads and hard service.) 


Balls Confined in Cages and Handled as ONE PIECE. No Wear. No Adjustment. No Care. Easily Applied. 


No Wear on Either Shaft or Box. Balls Have LATERAL TRAVERSE 
and Roll Only on Hardened Steel, REMOVABLE SURFACES. 


Patented August 19, 1890; April 7, 1891; January 5, 1 July 


THE BALL-BEARING CO., 


Main Office: WATSON STREET, BOSTON 
eee ’ 


(NEAR NORTHAMPTO 


2; and 11, 18 

Caution: Infringement of Patents will 
be vigor« yusly prosecuted 

Descriptive Cireular, with fullinforma 
tion, Mailed Free on Application. 


MASS. 
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B ’ Finding Li 

uyers nang ist. 

Adding Machines, 
Grant Calculating 

Mass. 

Air Compres: ors. 
Guild & Garrison, Brooklyn, N. Y. 
Ingersoll-Sergeant Drill Co., New York 
Rand Drill Co, New York, 

Anti-Friction Metal. 

Passaic Smelting & Refining Co., 


Balls, Steel. 
Cleveland Machine Screw Co., Cleveland, O. 


Machine Co., Lexington, 


Passaic, N.J. 


Bearings, Anti-Friction, 
Ball Bearing Co , The, Boston, Mass. 
Hyatt Roller Bearing Co., Newark, N J. 
Mossberg Mfg. Co., Attleboro, Mass. 


Belting. 


Akron Belting Co., The, Akron, O. 


Belt Dressing. 
Dixon Crucible Co., Joseph, Jersey City, N. 5. 


Bench Screws. 


Capital Machine Tool Co., Auburn, N. Y. 


Bicycles. 
Howard & Nichols Cycle Mfg. Co., Newark, 
N. J 


Bicycle Pumps. 
Capital Machine Tool Co., Auburn, N, Y. 


Bicycle Tools. 
Bliss, E. W., Brooklyn, N.Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Mach, Screw Co., Cleveland, O. 
Davis & Egan Mach. Tool Co., Cincinnati, O. 
Ferracute Machine Co., Bridgeton, N. J 
Garvin Machine Co., New York. 
Lodge & Shipley Machine Tool Co., Cincin- 

nati, O 

Niles Tool Works Co , Hamilton, O. 
Pratt & Whitney Co., Hartford, Conn, 


Blowers. 
American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, N. Y. 
Cooke & Co., New York 
Roots, P. H. & F. M.. Connersville, Ind, 
Sturtevant Co., B. F., Boston, Mass. 


Boilers, Steam. 
Orr & Sembower, Inc., Reading, Pa. 
Sterling Co., The, Chicago, II] 
Watts-Campbell Co , Newark, N. J. 
Weston Engine Co, Painted Post, N. Y. 


Bolt Cutters. 
Acme Machinery Co., Cleveland, O 
Detrick & Harvey Machine Co., Baltimore, Md. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.,. New York. 
National Machinery Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn 
Reece, Edw. J.. Greenfield, Mass 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich 
Webster & Perks Tool Co.. Springtield, O. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Books. 
Audel & Co., Theo... New York. 
Baird & Co., Henry Carey. Philadelphia, Pa. 
Comstock, Wm. T., New York. 
Grant, Geo. B.. Lexington, Mass. 
Henley & Co, Norman W , New York. 
Philadelphia Book Co,, Philadelphia, Pa 
Practical Publishing Co., East Orange. N. J. 
Strelinger & Co., Chas. A., Detroit, Mich. ~ 
Van Nostrand, D., New York 
Wiley & Sons, John, New York. 


Boring and Turning Mills. 
Betts Machine Co., Wilmington, Del. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Niles Tool Works Co . Hamilton, O 
Sellers & Co., Inc., William, Philadelphia, Pa. 


Brass Work, Special. 
Nolte Brass Co., Springfield, O. 


Bushings. 
New Process Raw Hide Co., Syracuse, N. Y. 
Calipers. 
Brown & Sharpe Mfg. Co., Providence, R. I, 
Standard Tool Co., Athol, Mass. 
Starrett, L. S., Athol, Mass. 
Strelinger & Co., Chas, A., Detroit, Mich. 
Wilkinson & Co., A. J, Boston, Mass. 


Castings, Brass. 


Nolte Brass Co., Springfield, O, 


Castings, Iron. 
Builcers Iron Foundry, Providence, R. I. 
Burr & Houston Co., Brooklyn, N. Y 
Leland & Faulconer Mfg. Co, Detroit, Mich, 
Shriver & Co., T., New York. 

Castings, Phosphor Bronze. 
Nolte Brass Co., Springfield, O. 

Castings, Steel. 
Johnson Co., The, Johnstown, Pa. 


(Continued on page 29.) 


NICHOLSON FILE CO. 
MACHINISTS S. M, NICHOLSON, PRES. AND GEN. MGR, 


WHO WANT TO 35¢ MORE BUSINESS 
USE IN 1895 THAN 
THE FILES WHICH WILL DO THE MOST AND BEST EVER BEFORE, 


WORK WITH THE LEAST EFFORT, SHOULD USE 


NICHOLSON FILES. 















SEND FOR 

CATALOGUE, 

Full of Information and 
450 Illustrations, 










MENTION THIS PAPER. 


Orrice, PROVIDENCE, R.1I., U.SA. 





* Best and Cheapest 
place to buy what a 


“ee Rolling Mills, 


binist needs is at 

mac Inist nee $ I$ a All our Rolling Mills are equipped with the 
MOSSBERG ROLLER BEARING which will save at least 

seventy per cent. of the power consumed in the 

Val ordinary style Rolling Mill. With the ROLLER 

- BEARING hot journals are impossible, and the mills 


will run faster and do more work. Are welladapted 
[Pyontgomery’s 


for cold rolling of steel. Send six cent stamp for 
105 Fulton Street, 


our 1896 Catalogue, showing latest improvements 
in ROLLING MILLS, AUTOMATIC DROPS AND POWER 
PRESSES. Forty-four different sizes of presses. 
MOSSBERG [1’F’G CO., Attleboro, Mass. 
Foren ie Churchill & Co., London, E. C., and Birmingham, Eng. 
Kreutzberger, Fenwick Freres & Co., Rue Martel, Paris. 
New York. 








THOS. H. DALLETT & CO. 
PHILADELPHIA. 


MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 


Na) 
ss 


e Send them a list of 
the tools you require, 
and their special cash 
prices will secure 
your orders, «= « 




















BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. 





New York Office, 86 LIBERTY STREET. 
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MACHINERY FOR SALE. 


28 in. x 24in. x 7 ft. New Haven Planer. New. 
21in. Gould & Eberhardt Drill. Good as new. 
§in. Boynton Hand Shaper. ” == 


14 to 11+ in. Open-die Bolt Cutter, Good as new. 


Nos. 1,3 and 6 Roots Pressure Blowers. Al condition. 
9x9 Greenfield Upright Engine. Guvuod as new. 
18 x5x 10 Brass Lined Duplex Pump. 


112 x 18 Slide Valve ‘engine. 
Lot 6 1-2 in. and 7 1-2 in. Hammered Steel Shafting. 
Bearings, Friction Cluteh tory ‘none less than half 
alue. COOKE & C€ 
163 and 16 W ~ bday ‘Street, New York. 


THE TAYLOR-RRICE ENGINEERING CO., 


Works: Gloucester City, N.J., U.S.A. 
No. 119 S. 4th St., Philadelphia, Pa., U.S.A, 





Office : 





ADJUSTABLE BLADE REAMERS 
14% in. to 24% in. 
Send for New Pamphlet. 





a= -_—_—— 


for all purposes. PHOSPHOR 
BRONZE for Machine Box Bearings, 


BRASS 
CASTINGS oa gag Finished Brass Work 


NOLTE BRASS CO. 


%8 anD 70 EasT WASHINGTON STREET, SPRINGFIELD O. 


SOMETHING New! 
Adjustable Notch 
Centre Gauge. 


Price, post paid, 60 cents. 
Coffin & Leighton, 


SYRACUSE, N. Y. 


CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 




















BICYCLE PUMPS, 
JACK SCREWS, 
Send for Catalogue ** A.” 


CAPITAL MACHINE TOOL CO., 
AUBURN, N.Y. 


SECOND-HAND TOOLS, 


Modern Styles, 
Good Order, 
Ihow Frices. 

















ENGINE LATHES. 20in. x 5 ft., Hendey, 
20 8 Ss 
10 in. x 4 ft., Reed. getty dg 
11 in, x 5 ft., Prentice. 24 in. x 6 ft., Pratt & Whitney. 
14 in, x 6 ft., Blaisdell. 26 in. x 6 ft.. Whitcomb. P 
I4 in. x 6 ft., Prentice. 26 in. x 8 ft., Draper. 
15in, x 7 ft., Reed. 8 in. x 1-9 ft Gage 
15 in, x 6 ft., Mansfield. 30 im. = 6 ft.. Pease 
l6in, x 6 ft., Perkins. 0 in. x 6 ft., Pond. 
18 in, x 8 ft., New Haven. 2 in, x 8 ft.. Pond 
20 in, x 7 ft., Chamberlain 6 in. x 10 “t.. Pond 
20 in, x 8 ft., Pond te reg x le ft. Betts, 
20 in, x 15 ft., Pond. Tin. x11 ft.. Betts. 
22 in, x 12 ft., Perkins, 48 in. x 16 ft., Putnam. 
24in. x es ft., Reed. y 
4 in, x 12 ft., Fitchburg. SHAPERS. 
2% in. x 10 ft., Lathe & Morse. 16 tn. strobe. Boveten 
28 in. x 12 ft., Freeland. 10 in, stroke, crank, heavy 
82in. x 16 ft., Waterman, ‘Sin. etrebe, Bender, 
72in, x 20 ft., triple geared. 6in stroke, Jeungst. 
: 2? in. stroke, geared, Imp. 
DRILLS, sie. aube, ome. 
Sensitive, Barnes. 4 in. stroke, Walter. 
16 in., Aurora, 10 in. Trav. he ad, Wood-Light. 
22 in., complete, Snyder, 13 in. Warren. 
24 in., complete, Ames din, “ Fitchburg. 
25in., complete, Blaisdell. 4in “ Pratt & Whit 
8iin., Radial, Betts. ney. 


MISCELLANEOUS. 
Stiles Presses Nos, 2 
tould-Eber, 36 in. Gear Cutter, 


MILLING MACHINES. 


No. 2 Power, Pratt & Whitney. 
No, 2 Power, Cincinnati 


Lincoln pattern, Pratt A Whitney. ( Up. B. & T. Mill., 40 in. 
> : .» Hor. B. & D. Meh., Sellers. 
I LANERS. Boiler Punch, 22 in, 


Boiler Rolls, 6.8 ft. 
Steam Hammers, 350-2,500 Ibs. 


crank 
Fitchburg. 


12 in. stroke, 
Win, x 4 ft., 


New Improved Bicycle Machinery, 


J. J. McCABE, 
14 Dey St., New York. 


E. P. BULLARD’S New York Machinery Warerooms:. 


Successors t 





Bargains in New and Second-Hand Machinery. 


72 inch, 57 inch, 26 inch and %4 inch Planers, and 36 
inch and 3) inch Radial Drills. 

36 inch x 22 feet Bement Lathe raised to ¥ inch swing 

41-2inch Pratt & Whitney Cut-off Machine. 

No. 1 Brown & Sharpe Universal Milling Machine. 

Lathes, Shapers, Drill Presses, Pipe Machines, Bolt 
Cutters, Steam Hammers, Grinding Machines and Gen- 
eral Machinery. 

Stock constantly changing. Let me know your wants. 


FRANK TOOMEY, 131 North 3d St., Philadelphia, Pa. 


MACHINERY 
BARGAINS... Soc, euaeas 


10 ft.-16 ft. Vertical Boring and Turning Mill. 





BEFORE REMOVAL 





24 in. x 1349 ft. Engine Lathe. 36 in. x 14 ft. Planer 

26 . 2 ~ l2 in. Shaper Traverse 
‘ ze es os Head. 

51 2 = - Gear Cutter, 4 in 


Drills. Milling Machine. 


19-36 and 50 a 
a. Cranes, Blower. 


Portable Dril 
Send for FULL LIST and Prices. 


GEORGE PLACE MACHINE Co. 
{20 BROADWAY, 
NEW YORK. 
SOME GOOD 
SECOND-HAND MACHINERY. 





LATHES. 10 in., Juengst, crank. 
7 - 15 in., Hendey, friction, 
l4 in. x 6 ft., Prentice Bros. 15in., Lodge & Davis, crank. 
i4in. x 6 ft., Jones & Lamson. 15in., Smith & Mills, crank. 


15 in, x 6 ft., Porter Machine § 15 jn.” Chase, crank. 


16 in., Gould & Eberhardt, 

MISCELLANEOUS, 
1-Spindle Garvin Profiler, 
25 in. Pend Drill Press. 


Blaisde!!. 
Dexter 


16 in, x 6 ft., 

16 in. x 6 ft., 
Works, 

16 in, x 6 ft., 


Machine 


Lodge & Davis. 


16 in, x 8 ft., Fitchburg. No. 24-Spindle Pr: 

, o. 2 att & Whitoe 
18 in. 10 ft., Blaisdell. Dill si 
18 in, x 10 ft., Flather & Co, No. 20 Hibbard Power Press. 
iS in, x 6 ft., Bradford. ; No. 2? Pratt A Whitney Automatic 
?lin. x 8 ft., Lodge & Davis. Bolt Cutter. ; 
22 in. x 8ft., Blaisdell. No. 2 Garvin Automatic Gear 


26 in. x 16 ft., Jones & Lamson, 
34 in. x 20 ft., F. S. Perkins. 


PLANERS. 


Whitcomb, crank. 
x 16 in. x 3 ft., 


Cutter. 
21 in. Prentice Drill Press, 
No, 1 Garvin Lincoln Miller. 
No. 3 Garvin Lincoln Miller. 
Prentice Bros, Suspension Drill. 
Pratt & ) No, 1 Pratt & Whitney Screw 


17 in., 
16 in. 


Whitney. Machine. 
24 in. x M4 in. x 5 ft., Gray. No. 13 Brown & Sharpe Screw 
24 in, x 24 in, x 8 ft., Fitchburg. Machine. 
26 In, x 26 in. x 6 ft., D.W. Pond. 2 No, 2 Springfield Tool Grinder. 
22 in, x 22in. x 5 ft., Pease. No, 2 Garvin 3-Spindle Drill, 
q pe Slate Automatic Gear Cutter. 
SHAPERS. 3-8 in. Adt, Rotary Riveter. 
6 in,, Boynton & Plummer, for ¢ No. 2? Diamond Polishing Lathe. 
hand. Sin. Armstrong Pipe Machine. 
10 in., Hewes & Philips, crank. 26 in. New Haven Drill. 


Write for complete list No 
chinery in addition to this list. 


THE GARVIN MACHINE CoO., 


Laicht and Canal Sts., New York. 


16, showing ao large stock of ma 





Also 51 No. 7th St., Philadelphia, Pa. 
Second-Hand Machinery. 
LATHES. PLANERS. 
112in, x 5 ft., Young. 1 B,, 0 in, x 20 in, x 4 ft., Fitch. 


113in, x 5 ft., Lathe & Morse, urg. 
1 No, 39 S.,14 in. x 5 ft. 6in. 21 No. 10 S,, 24 in, x M4in, x4 ft., 
Harris. Wood & Light. 


1 No. 35 S,, 15 in. x 6in., Harris, ¢ 1 No. 11 S., 24 - x Min, x4 ft., 


115in, x 6 ft., Blaisdell, Wood & Ligh 

115in, x 6ft., P. & W. 1 No, B., 24 4 ; 24 in. x4 ft. 

1 No, 18 C,, 18in, x6 ft.,L. & D., Pond, Mc ch. Tool Co, 
Compound Rest & Taper At-§ 1 No. B., 24 in, x 4 in. x4 ft, 


Pond. Mch. Tool Co, 

No. B., 24 in. x %4in. x5 ft., 
Pond, Mch. Tool Co. 

No. 51 S., M4 in. x 24in, x 5 ft 


tachment, 

1 No. 19 C,, 18 in, x 6 ft., L. & D.,§ 1 
Compound Rest & Taper At 
tachment. 1 


1 No. 20 C,, 18 in. x 6ft., L. & Dz. ‘. in. , Wood & Light. 
Compound Rest & Taper At-) 1 H., 241, x v4 in. x 6 ft., Lathe 
tachment. : _ wee. 

119in, x 6 ft., Heavy F. 1 No. B., 26 In, x 26 in, x 6 ft, 

220 in, x 11 ft., Lathe & Morse. Pond: ”Mch. Tool Co. 

1 No, 37S., in. x 10ft., Lincoln. ¢ 1 No. 16S., #8 in, x 28 in. — 8 ft., 

+, 2lin, x 10ft., P. & W., Gay & Silver, Heavy. 
Tay 1 N>. 14S., 82 in. x 32 1a. x 10 ft., 
C., 22 in. x9 ft., P. & W., Wood & Light 








1 No. B., 36 in. x36 in. x9 ft, 
., 22 in, x 10 ft., Niles, New Haven 
" 1 No. P., 36 in, x 36 in. x9 ft., 
, 23in. x 10 ft., J. D.$ English. 
White, Taper. 1No. B, 36in. x 36.in. x 10 ft. 
1 24 in. x 16 ft., Nicholson & Pond Mch. Tool Co, 
Waterman. 1 No. P., 36 in, x 36 in, x 14 ft, 
126in.x .0 ft,, Dustin & Hub- Powell, 
bard. 1 No, 13 S., 38 in, x 38 in, x 10 ft., 
1 No, 49 S., 27in. x 12 ft., Wood Aldrich & Co, 
& Ligh 1 No, 17 S., 32in. x 10 ft., Vac 
I No, 505., 28in, x12 ft » Wood Horn, Op ‘en Side Planer. 
& Light. 1 No. 197 ¢ , 48 in. x 32in, x8 ft., 
1 No. 9S., 28 in. x 16 ft., Wood Pond, M h. Tool Co., 2heads. 
& Light. 1 Ne, 128 C., 48 in, x 82in, x 6 ft., 


Pond, Mch, Tool Co., 2 heads. 
No. 129 C., 48in, x32in. x 6 ft., 
Pond. Mch. Tool Co... 2 heads. 


saa in. x 12 ft., Lathe & Morse 


1 No. “ ’s. ,30in. x 14 ft., Lincoln. 


1 No. 45 S., 32in, x13 ft,, Bement 9 1 No. 130 C., 48in, x 32in, x 6 ft., 
& Dougherty. Pond, Mch. Tool Co., 2 heads, 

1 No, 46S., 36in. x 12 ft., Lincoln 1 No. H., 601n, x 60 in, x 15 ft., 

1 No. 19S., 40 in. x 16 ft., Wood Niles Tool Works Co, 3 
& Light. Heads, 

1 No, 61 5., 48 in, x 18 ft., Gay & > 1 No, W., 60 in, x 601n, x 22 ft., 


Silver. Hepworth, 1 head, 


Also large stock of other tools, Send for List, 


Eastern Branch Niles Tool Works Co, 
136 and 138 Liberty St., New York Oity. 





BUYERS’ FINDING 
Centering Drill. 
Slocomb & Co., J. 7 


Chucks, Drill. 


Almond, T. R., Brooklyn, N.Y 

Cushman Chuck Co., Hartford, Conn 

Hoggson & Pettis Mfg. Co... New Haven, Conn 

Horton & Son Co., E.. Windsor Locks, Conn 

Morse Twist Drill & Machine Co, New Bed- 
ford, Mass 

Oneida Mfg. Chuc kC o., Oneida, N. Y 

Pratt Chuck Co., Clayville, N. Y 

Skinner Chuck Co, Ne w Britain, Conn 

‘Trump Bros. Machine Co.. Wilmington, Del 

Wiley & Russell Mfg. Co., Greenfield, Mass 

Whiton Machine Co., D. E., New London, 
Conn, 

Vhucks, Lathe. 
Cushman Chuck Co., Hartford, Conn 


Hoggson & Pettis Mfg. Co... New Haven, Conn 
Horton & Son Co., E.. Windsor Locks, Conn 


National Chuck Co., New York 
Oneida Mfg. Chuck Co.. Oneida, N. Y 
Pratt & Whitney Co., Hartford, Conn, 


Pratt Chuck Co., Clayville, N. Y 

Skinner Chuck Co., New Britain, Conn 

Whiton Machine Co., D. E., New London, 
Conn 


Chucks, Tapping. 


National Chuck Co., New York 
Clutches, Friction. 
Evans Friction Cone Co., Boston, Mass. 


New Haven Mfg. Co., New Haven, Conn. 
Computers. 

Cox Computer Co., New York, 
Condensers. 


Conover Mfg. Co., New York. 
Guild & Garrison, Brooklyn, 
Counting Machines. 


ae 


Durant, W. N., Milwaukee, Wis 
Cranes. 
Maris Bros., Philadelphia, Pa 


Sellers & Co., Inc., Wm., Philadelphia, Pa 
Catting-Of Machines. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Hill, Clarke & Co., Boston, Mass 
Hurlbut-Rogers Mach.Co., So. Sudbury, Mass. 
Damper Regulators. 
Hine & Robertson Co., 
Dies, Screw Cutting. 
Acme Machinery Co., Cleveland, O 
Besly & Co., Chas. H., Chicago, I]. 
Carpenter, J. M., Pawtucket, R. I 
Detrick & Harve vy Machine Co., Baltimore,Md. 
ones & Lamson Machine Co.., Springtield, Vt. 
Montgomery & Co., New York 
Pratt & W hitne y Co., Hartford, Conn, 
Strelinger & Co., C has. A., Detroit, Mich. 
Taylor- Rice Engineering Co., Gloucester 
City, N. J 
Wiley a Russell Mfg. Co., Greenfield, Mass, 
Orawing Instruments, Etc. 
Alteneder & Sons, T., Philadel »hia, 
Keuffell & Esser Co. New Yor 
Drilling Compound. 
Peerless Drilling Compound Co., 


New York. 


Pa, 


The, Utica, 


Drilling Machines. 
Aurora Tool Works, Aurora, Ind 
Barnes Co.. W. F. & John, Rockford, IIL. 
Betts Machine Co., Wilmington, Del 
Bickford Drill & Tool Co., Cincinnati, O 
Blaisdell & Co., P., Worcester, Mass. 
Dallett & Co., Thos. H., Philadelphia, Pa 
Davis, W. P., Rochester, N. Y 
Davis & Egan Machine Tool Co., The, 
nati, ¢ 
Dietz, Schumacher & Boye, Cincinnati, O 
Fitchburg Machine We« tks. F - ee Mass 
Foot , Barker & Co,, Cleveland, 
Garvin Machine Co., New York 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York. 
Montgomery & Co., New York 
New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton, O 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & Supply Co., New York 
Quint, A. D., Hartford, Conn 
Sellers & Co., Inc.. Wm, Philadelphia. Pa, 
Strelinger & Co., Chas. A., Detroit, Mich 
Timolat, J. G., New York. 
Warner & Swasey. Cleveland, O 
Wilkinson & Co., A. J, Boston, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass 
Drill Gage. 
Wyke & Co.,, J., 
Drill Rods. 
Abbott, Wheelock & Co., 
Drills, Twist. 
Besly & Co., 


Cincin- 


East Boston, Mass. 


Boston, Mass, 


Chas. H_, Chicago, Ill 


Cleveland Twist Drill Co., Cleveland, O 

Machinists’ Supply Co, Chicago, Ill 

McFadden Co., Philadelphia, Pa 

Montgomery & Co., New York 

Morse Twist Drill & Machine Co., New Bed- 

ford, Mass 
Drop Forgings. 

Wyman & Gordon, Worcester, Mass 

Continued on page 3 
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BUYERS’ FINDING LISt—Continued. 


Dynamos. 
Roth Bros. & Co,, Chicago, Il. 
Elevators. 
Albro-Clem Elevator Co., Philadelphia, Pa, 
Emery Wheels. 
Besly & Co., Chas. H., Chicago, Il 
Diamond Machine Co., Providence, R. I. 
Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester, Mass 
Strelinger & Co., Chas, A., Detroit, Mich. 
Sterling Emery Wheel Co., Tiffin, O. 
Engines, Gas and Gasoline. 
Norman Co., J. J., Chicago, III. 
Otto Gas Engine Works, Philadelphia, ‘Pa. 
Pierce Engine Co., Racine, Wis 
Springfield Gas Engine Co., Springfield, O. 
Webster Manufacturing Co., Chicago, IIL: 
Engines, Steam. 
Ames Iron Works, Oswego, NY. 
Buffalo Forge Co., Buffalo, N. Y. 
Forbes & Co., W. D., Hoboken, N, J. 
Frick Co., The, Waynesboro, Pa. 
Keystone Engine & Mach. Works, Phila., Pa. 
Orr & Sembower, Inc., Reading, Pa, 
Watts-Campbell Co., Newark, N. J. 
Weston Engine Co., Painted Post, N. Y. 
Wetherill Machine Co., James P., Chester, Pa. 
Feed Water Heaters and Purifiers. 
Hine & Robertson Co., New York, 
Hoppes Mfg. Co, Springfield, O 
National Pipe Bending Co., New Haven, Conn, 
Taunton Locomotive Mfg. Co., Taunton, Mass 
Files. 
Besly & Co., Chas. H., Chicago, Ill. 
Machinists’ Supply Co., Chicago, Ill. 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York. 
Nicholson File Co., Providence, R. I. 
Strelinger & Co., Chas. A., Detroit, Mich. 


Forges. 
Buffalo Forge Co, Buffalo, N. Y. 
Wilkinson Co., The, Chicago, I]. 


Friction Cones. 
Evans Friction Cone Co., Boston, Mass, 


Furnaces. 
American Gas Furnace Co., New York. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gages. 
_ el & Sharpe Mfg. Co., Providence, R. I. 
Coffin & Leighton, Syracuse, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Taylor-Rice Engineering Co., Gloucester City, 


WwW yke & Co., J., East Boston, Mass. 


Gear Cutters. 
Brainard Milling Machine Co., Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark, N. J. 
Grant, Geo. B., Lexington, Mass. 
Hill, Clarke & Co., Boston, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Whiton Mach. Co., D. E., New London, Conn 


Gears. 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Grant, Geo. B., Lexington, Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co, T., New York. 


Governors, 
Replogle Governor Works, The, Akron, O. 


Graphite. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 


Grinders, Center. 
Barker & Co. William, Cincinnati, O. 
Leland & Faulconer Mfg. Co., Detroit, Mich 
Trump Bros. Machine Co., Wilmington, Del 
Grinding Machines, Universal. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Landis Bros., Waynesboro, Pa. 
Grinding and Polishing Machines. 
Besly & Co., Chas. H., Chicago, III. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Builders Iron Foundry, Providence, R. I. 
Diamond Machine Co., Providence, R. I. 
Garvin Machine Co., New York 
Hill, Clarke & Co,, Boston, Mass. 
Landis Bros., Waynesboro, Pa. 
Leland & Faulconer Mfg. Co., Detroit, Mich. 
McCabe, J. J., New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Place Machine Co., George, New York. 
Sellers & Co, Inc.. Wm, Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Grinding Machine, Cock. 
Foote, Barker & Co., Cleveland, O. 
Grinding Machine, Cutter. 
Brown & Sharpe Mfg. Co., Providence, R, I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin 
nati, O, 
Foote, Barker & Co., Cleveland, O. 
Garvin Machine Co., New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Pratt & Whitney Co., Hartford, Conn. 


Continued on page 31. 





English Agency: { 


AMERICAN GAS FURNACE CO., 


Oil Gas Plants 


GAS BLAST FURNACES ANO HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury. London, E. C., England. 





Foot-power 


Star# Screw Cutting 

Automatic 

Lathes Cross Feed 
9 and 12 inch Swing. 

New Designs. Novel Features 
Send for Catalo.ue B, 


SENECA FALLS MFG.COMPAN3 
687 Water St., Seneca Falls, N. Y. 








THERE ARE NO SECRETS ABOUT 


ANTI-FRICTION METAL 





It all depends on the material used, In our ‘“‘Hercules” 
metal there is 90 per cent. block tin, 3 per cent. of cop- 
per, 3 per cent. of phosphorus and 4 per cent. of anti- 
mony. It’s hard, tough and wears well—guaranteed, 
no good, no pay. Price, 18 cents per pound. It’s the 
best that can be made. 

We sell at 10 cents a metal equal to the advertised 
specialties that sell more name than metal. 


PASSAIC SMELTING AND REFINING CO., 
Office and Works, Passaic, N. J. 





Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 








IN“VARIETY—_ 
wnt TURE Nas 


~J-ERLANDSEN 


172 CENTE ST“ WwW YORK 


SAT £ UE 








KES IMPROVED END GRADUATED 
ah HARDENED MACHINISTS SCALES 


' {EFL il yey 


SEND FOR DISCRIPTIVE LI 








J.WYKE &CO MFRS OF MACHIN! 
per gallon will cover 
the expense of making 


One Cont & fem vaste 


“cutting oil” now being used by leading ma- 
chinists- PEERLESS DRILLING COMPOUND 


is shipped on trial to responsible parties without 
expense. Ask for “yard of unsolicited testi- 
monials.”’ 


THE PEERLESS DRILLING COMPOUND CO., 
850-52 Genesee St., UTICA, N. Y. 








ON 
IMP 
SIZES 


RO"PLANERS. 


k W.A.WILSON 
RIVER ST ROCHESTER,N.Y. 


WILS 


STANDARD 
KEPT IN STOCK. 








SECOND-HAND MACHINERY. 


x 2 Bickford Radial, 
Tapping Attachment 

Bausch Radial, 4 ft. Arm. 

No. | Warren Radial, 4 ft. Arm, 
Suspension Drill. 

28 x 12 Putnam, R. & F. Rest. 36 in. New Haven, B.G. & P. F, 

26 x 22 Pond, C. Rest. 32 in. Putnam, B, G. & P. F 

25 x 10 Perkins, P. Gib. » 30 in. Prentice Bros., B. G. & 

26 x 17 Pond, C. Rest. P. F 

26 x 12 New Haven, C. Rest. 

24 x 10 Pratt & Whitney, C. Rest. 

22x NF. BE. Reed, C. Rest. 


ENGI‘E LATHES. 
86 x 18 Lincoln, T. G. 
42 x 10 Fitield, C. Rest. 
46 x 16 Pond, C. Chuck. 
30 x 26 Fifield, C. Chuck, 
30 x 12 = = 


with 


4 . F. 
28 iu. Barnes, B, G. & P. F. 
25 in. Prentice Bros., B, G. & 


re 
Wy 


HEBER WELLS, 
Pattern Letters. 


For Iron and Brass Castings 
Various Sizes and Styles.... 


157 William St., NEW YORK. 














E.W. Bliss Co.,, 


Chicago: 96 W. Washington St. 
PRESSES, DIES, AND 
SPECIAL MACHINES. 





yaad } . i 


Owners of The Stiles & Parker Press Co. 


1 Adams St., 
rooklyn, N. Y. 





’ 








20 x 8 Pratt & Whitney, C. Rest, 
20 x 11 Wm, Sellars, C, Rest. 

19 x 10 Prentias, C. Rest & Taper. 
17 x 7 Bement, Pl, Turning. 

16 x 8 Putnam, R. & F. Rest. 


15 x 6 Perkins, R. & F. Rest. 

15 x 6 Flather, P. Gib Rest, 

14 x 6S. Ashton Hand, P. G. Rest. 

14x 6 F. E. Reed, P. Gib Rest. 

14 x 6 Blaisdell, R. & F. Rest. 

14 x5 & 6 Putnam, R. & F. Rest. 

12 x 5 Sellars, R. & F, Rest. 
Speed Lathes all Sizes. 


PLANERS. 


60 x 60 x 26 L. W. Pond. 

48 x 48 x 12 L. W. Pond, 2 Heads. 
38 x 38 x 10 L, W. Pond. 

36 x 36 x10 D, W. Pond. 

26 x 26 x 6 Pond M. T. Co, 

25 x 25 x 8 Aldrich. 

24 x 24 x7 New Haven. 

24 x 20 x 5 New Haven. 

w x v0) x3 Thayer. 

16 x 16 x 15 Blaisdell (Crank.) 


DRILLS. 


No. 2 Bickford 
Radial, 5 ft. Arm. 

No. 2 Universal Co., Universal 
Radial, 6 ft. Arm, 


Universal 


specialty. 








Also a large and assorted stock of new tools. 
Send for Lists. 


20 in. Prentice Bros., Wheel Feed. 
2 Spindle, Slate Sensitive. 

1 Spindle, Gardam Sensitive, 

4 Spindle, Garvin Gang 

62 in. Boring & Turning Mill, 


16 x 8 Blaisdell, R. & F. Rest. Pond. 
15 x 6 Putnam, C, Rest. , 37 in. Boring & Turning Mill, 
15 x 6 Prentice Bros. R. & F. Rest. $ Bullard. 


48 in. Car Wheel Borer, Bement. 
33 in, - on - 


SHAPERS. 


15 in. Gould & Eberhardt Crank. 
15 in. Hendey, Friction. 

!2in. Prentiss, Crank 

12 in. Warren Trav. Head. 


MILLING MACHINES. 


No. 3 Universal, Brown & Sharpe. 

No. 1 ” Garvin. 

No, 4 Plain, Garvin. 

No. 3 Plain, no arm, Garvin. 

No, 1 1-2 Plain, no arm, Garvin, 

12 Lincoln Pattern Millers. 
MISCELLANEOUS. 

2in. Lodge & Davis Bolt Cutter. 

2 in. Saunders Pipe Machine. 

60 Ton Hydravlic Press, W. & S, 

No. 4 1-2 Ferracute Power Press. 

No. 18 Hibbard Power Press. 

2 spd. Ames Profiler. 

1 * Garvin 

12 “* Bement Slotter. 


Bicycle machinery a 


PRENTISS TOOL & SUPPLY CO. 


115 LIBERTY ST., N. ¥- 
Chicago Store: 62 & 648. Canal St. 





